CA3040

VIDEO and WIDE-BAND
AMPLIFIER

For Industrial and
Commercial Equipment at
Frequencies up to 200 MHz

The RCA CA3040 is a monolithic silicon integrated
circuit designed to meet the requirements of a wide
variety of applicat\ons requiring high gain and wide band-
width. The cascode-connected differential amplifier
achieves a double-ended gain of 37 dB with atypical3dB
bandwidth of 56 MHz. Emitter-Follower input and output
stages provide the desirable high input impedance and
low output impedance for coupling to other circuits.

The CA3040 includes two biasing options, allowing the
user to optimize his design over the entire military
temperature range of -55 to +1250C. Bias Mode A yields
a substantially constant voltage at the output terminals
for applications using DC coupling to succeeding stages
or requiring maximum dynamic range over the temperature
range. DC output voltage varies less than 0.1 volt (typi-
cally) over the entire temperature range while gain varies
12 dB. Bies Mode B provides extremely stable gain
over the temperature range. Gain variation is 0 dB (typi-
cally) in this Bias Mode. DC variation is 0.8 volt.

Provisions are also made for stabilizing the operating
point for either single or split power supplies.

FEATURES

© High Differential Push-Pull Voltage Gain...... 37d8 typ.
Single-Ended Voltage Gain.......... we 31dB typ.

® Wide (3dB) Bandwidth....coveeriiiniinninnninnnnnnns 55 MHz typ.

@ Balanced Input and Output

© High Input Resistance ........cooevuurerinennsnnnnns 150 k(0 typ.

@ Low Output Resistance. 1250  typ.

@ Bias Options for Temperature Compensation:
Bias Mode A: ‘‘Constant’’ Voltage
Bias Mode B: '‘Constant’’ Gain

o Supplied in the hermetic 12-lead TO-5 style
package

APPLICATIONS

® Video Amplifier ©® Modulator ® Mixer

® Schmitt Trigger o IF Amplifier ® DC Amplifier

©® Sense Amplifier

ABSOLUTE-MAXIMUM RATINGS

DISSIPATION * . ..........covinunnn. 450 mW
Derating factor for TA > 85°C......... 5 mW/°C

TEMPERATURE RANGE:
Operating . .. .......00c00un -55°C to +125°C
Storage. .......... ...t -65°C to +150°C

LEAD TEMPERATURE (During Soldering):

At distance 1/16 £ 1/32 inch (1.59 £ 0.79mm)
from case for 10 seconds Max. . .......... +265°C

* Limitation imposed by the thermal resistance of package.

MAXIMUM VOLTAGE RATINGS ot TA =25°C
The following chart gives the range of voltages which can be applied to the terminals

listed vertically with respect to the terminals listed horizontally. For example, the
voltage range of the vertical terminal 2 with respect to terminal 11 is 0 to +14 volts.

MAXIMUM
CURRENT RATINGS

TERM- - TERM-
waL ] 1} 2 4| 54 6| 7 9 | 10| 2 INAL | TN | TouT
No. No.* | mA mA
0 +14 +10 +14
1 RT) . 0 . -10 . . . 0 . 1 H B
+14 +14 +14 +14 +14 +14
2 0 0 0 - » - 0 0 0 2 - -
3 . :g - . . . ‘:g » 3 5 5
4 * ‘g . * - » - . 4 1 0.1
54 N s Mo 3 o | noel o 5 . _
1
é - »- . . . * é 1 0.1
7 S RN P ) 7| s |
8 3N O I g ]| s | s
9 . h I 9 1 | o1
10 . . 10 - 10
1 A . i 1" - -
12 12 - 10
A Substrat * Vol are not 11 lind hat these inal
Rt Vol appearing bet these 1s will be safe if
Note 1: E: ired for proper the specified limits between all other terminals are not

exceeded.
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Fig.1 - Schematic Diagrom for CA3040
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LINEAR INTEGRATED CIRCUITS

CA3040

ELECTRICAL CHARACTERISTICS AT TA = 25°C Unless Otherwise Specified DYNAMIC CHARACTERISTICS TEST CIRCUITS
Limits
Test . zouwm’
Characteristics Symbols | Circuits | Special Test Conditions Units INPUT
1K
Fig. Mln.l Typ. I Max.
STATIC CHARACTERISTICS Vee = 6V, VEE = -6V ol _
Output Voitage Vio of V12 :; B“'A'zd;: gﬁm L4 | 27 3.7 v 0001{¢ Yo
2a) Bias Mode A - |17 - v -L— ouTPUT
Base Bias Voitage ) :vntc:\‘;log:d
as Mode - |- -
) Switch Closed 17 v { (opTIONAL) .
Input Bias Reference Voltage i 29| Biaskode swich |y T b [ v RS Vs e
* VARIABLE CAPACITANCE (0.5-1.0uF) ADJUSTMENT FOR
input Bias Current Ia,1¢ :Z’El:i ::“A:o?:E: E:Y;:s:::i - 15 45 KA vgrg:;:‘L:-N::ss SANOWIDTH AT AMPLIFIER OUTPUTS.
. a as Mo wi
Input Unbalance Current I Tg-1q I 2(b) Aor B: Closed - - 8 KA :tt 5531&'.?335"7~°3'.‘cioums (UNLESS OTHERWISE
I200 Mode A BUe WOBE A IS AS DEFINED IN FIG. 2 (0)
) Is +111 Aa) Switch open or closed .
Power Supply Current Drain T2 of e Wode B 4.7 8.5 5.5 mA Fig.3(a) - Bias Mode A
Is+Ig +111 Switch open or closed
DYNAMIC CHARACTERISTICS vee = +12v, VEE = 0, Split Voltage Supply (Optional) = +6V
Differential Voltage Gain
Single-Ended Input T= 1MHz ~
Differential Output Aoirrioe) | 3@ Rs = 50 u | ¥ a8
Single-Ended Input t= 1MHz _
and Output ApiFr(se) | 3@ Rg = 50 2 | 3 a8 .
-3dB Bandwidth BW 3(a) Rg = 50 Q) 40 | 55 - MHz ol v
ADIFF(SE)10 ] ouTPUT
ial Vol f=1MH -1 0 +1 dl
Differential Voltage Gain Balance | _ ADIFF(SEN?] 3(a) z B INPUT »
Vg o1 V. =
Output Voltage Swing Bms 10 3a) R: : ;o" z - | os - VRMS
0.z 1K =
" " {Mote 1)f = 30 MHz
Noise Figure NF 3(a) Rs = 400 ) - 75 9 dB 0001 Vio
Parallel Input Resistance R 3(a) - 150 - K ouTPUT
Parallel Input Capacitance Ci 3(a) f= 1MHz - 2.2 - pF
Output Resistance Ro 3(a) - 125 - Q S (OPTIONAL) |
0.001
TEMPERATURE DEPENDENT CHARACTERISTlCS
Temperature coefficients for ambient temparature: -55°C <TA <+ 1250C Vee
Avigordviz]|  3(a) Bias Mode A - 0 - mv/oC +6v +2v 92cs-18447
Output Voitage
P = oc 3(b) BiasMode B - - 6.4 - mvV/C *SEE FIG 3(0)
BIAS MODE 8 IS AS DEFINED IN FIG 2(b)
- - R TORS |
Power Supply Current Drain A1z/°C 3(a) Bias Mode A 5 KASC AL c::ﬁ:l?c)):s INWICHOFARADS (UNLESS OTHERWISE
3(a) Bias Mode A - |o.ow.e] - INDICATED:
Differential Voltage Gain o]
age ApIFF/ 0 BiasModo B — 5 - dB/°C Fig.3(b) - Bias Mode B

Note 1: Replace 1-k§2 resistors between Term. 1 and 4 and Term. 1 and 6 with suitable chokes so that reactance at
30 MHz exceeds 5kS2

AMBIENT TEMPERATURE (To)=25°C
SINGLE-ENDED INPUT AND OUTPUT
MODE A,SWITCH CLOSED, FIG. 3 (a)
Rg 300, R s IKQ

COLLECTOR SUPPLY VOLTS (vgc)=+12 | i
AMBIENT TEMPERATURE (Tp):25°C
SINGLE-ENDED INPUT AND OUTPUT |
MODE A SWITCH CLOSED, FIG. 3(a) il
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S Fig.4 - Differential Voltage Gain vs Frequency Fig.5 -Differential Voltage Gain vs DC Supply Voltages ig.6 - Test Circuit Layout
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CA3040

OPERATING CONSIDERATIONS
General

The CA3040 is designed to provide flexibility in
the selection of power supply configurations and to
provide the circuit designer the choice between twomodes
of temperature-compensated performance. Mode A,
which provides constant DC output voltage, is recom-
mended for most applications. The control of the opera-
ting point provided by this mode maintains the dynamic
range. of the device while gain variation over most of
the range is less than 1 dB. Mode B provides constant
gain for applications where this consideration is critical,
but will exhibit a reduction of dynamic range at the
temperature extremes.

Power Supply Considerations

Figures 2 and 3 illustrate the use of the CA3040
with balanced dual supplies and single power supplies,
respectively. Both figures demonstrate that the inputs
may be directly referenced to the center point of the
supply (ground in Fig.2) by closing the included switch.
This is the natural connection in Fig.2. This connection
is optional, however, and need not bg made. Use of this
connection in Fig.3 implies the presence of another
DC supply or a “stiff”’ bleeder. If such a source is
present its use is suggested in order to maintain maxi-
mum common mode range. Dynamic performance and
dynamic range of the output circuit are unaffected by the
choice of biasing scheme used so that in most cases
direct connection of Terminal No.1 to the center point
of the supply is not required. Where direct connection
is not used, Terminals No.4 and No.6 must be biased
from Terminal No.1 for proper operation.

High-Frequency Considerations

Stable high-frequency operation requires that proper
high-ftequency construction techniques be followed.
The photograph of Fig.6 illustrates the precautions
taken in the construction of the test circuit of Fig.3.

Extreme caution is required because of the extended
gain bandwidth capability of the device. Oscillations
have been observed in the 400-to-800 MHz range when
precautions were not taken. In addition to normal eon-
siderations of shielding, parts layout, and isolation,
the following specific suggestions ‘are made:

1. Use sockets only when necessary. Sockets, when
used, must provide shielding within the pin circle.
The socket shown in the chassis of Fig.6is a
Barnes MG-1201, or equivalent, modified by drilling
a 1/8” hole in the center and inserting a grounded
brass pin.

2. Do not bypass Terminal No.9 in normal operation.
Fig.3 shows the' use of neutralization between
Terminal No.9 and one output to balance the amplifier
at high frequencies. Experience shows that stable
operation, while possible, is difficult to achieve
if Terminal No.9 is bypassed to ground.

3. In DC testing, 1k, 1/4 W carbon resistors should
be soldered directly to the socket Terminals No.4
and No.6 to suppress parasitic oscillations. All
current carrying connections are made at the other
end of the resistors. Direct sensing of Terminal
No.4 or No.6 voltage should not be attempted.
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LINEAR INTEGRATED CIRCUITS

CA3041

WIDE-BAND AMPLIFIER, FM DETECTOR FEATURES

AF.PREAMPLIFIER/DRIVER ®high-sensitivity = input limiting voltage (knee) =  ®internal Zener-diode-regulated voltage supply
150 uV typ. ot 4.5 MHz

o large audio drive voltage capability
® excailent AM rejection — 58 dB typ. ot 4.5 MHz
o inherent high stability — internally shielded

®low harmonic radiation
® wide frequency capability — <100 kHz 1o > 20 MHz
® low harmonic distortion

For Sound Sections of TV Receivers Using
Tube-Type AF Output Amplifiers

RCA Integrated Circuit Type CA3041 provides, in a single monolithic silicon chip, a
major subsystem for the sound sections of TV receivers. As shown in the Schematic Diagram
(Fig.1) and the TV Receiver Block Diagrams (Fig.12)| the CA3041 contains a multistage wide-
band if-amplifier/limiter section, an FM-detector stage, a Zener-diode-regulated power-supply
section, and an af-amplifier section specifically designed to drive directly a 6AQ5 beam
power tube or other audio output tube of similar characteristics.

In FM receivers, the CA3041 can be used to provide if amplification and limiting, FM
detection, and af preamplification.

The CA3041 provides exceptional versatility of circuit design because the if-amplifier/
limiter section, FM detector section, and af-preamplifier/driver section can be used in-
dependently of each other.

The CA3041 utilizes a 14-lead dual-in-line plastic package with leads specially formed
to facilitate automatic insertion of the device in suitably punched printed-circuit boards.
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MAXIMUM RATINGS, Absolute Maximum Values: 00a3he A
OPERATING-TEMPERATURE RANGE ........c.uuvvnvneennnn. —40° t0 +86°C 5‘3,
STORAGE-TEMPERATURE RANGE ... ......ccoveeunnuunnnee. —65° to +150°C
LEAD TEMPERATURE (During Soldering): :
At distance 1/16  1/32 inch (1.59 £ 0.79 mm) 2 Pis
from case for 10 SeCONMS MBX. ..« v veevneeeneeenneesnremnnnn +265°C 3 M
MAXIMUM INPUT-SIGNAL VOLTAGE: ? W I T
Between Terminals 1and 3 ... ..o.ovurteunininananinaeiearnenaenens 3V . L IF weuiriEn -
MAXIMUM DEVICE DISSIPATION: Fig.1 - Schematic diagram.
At Ambient JUPTO+25°C ...ttt 950 mwW
Temperatures] above +26°C Derate at 10.8 mW/°C
ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS AT T, =25°C H
Indicated voltage or current limits for each terminal may be applied under the specified voltage H &::
ditions for other terminals. All voltages are with respect to ground (Terminal 4).
VOLTAGE CONDITIONS AT OTHER TERMINALS P
VOLTAGE OR
VERMINAL|  cyjpReNT LIMITS
1 2 3 4 ) 6 7 8 9o} i12|13| MK
1 3V +3V| -
2 |3V +3V|3t0+3 /
% 3 % 30 8 ™ © %
3 3V +3V|-3to+3 - AMBIENT TEMPERATURE (Ta)—°C
= = P . Fig.2 - Typical dissipation characteristic
3 HIRREEE
‘ GROUND (VOLTAGE 3043 = sl dl@21=1=1& =2 for CA3041.
REFERENCE TERMINAL) = | Bl El2|2]2 5|2
@2 | 2| 2|2 Ele|2|E
Fl_|e1l& =l w g E E ] §
5 20mA Sto+3f ~ 2 'g" § g| e g | F ElEl R 4]
| 8|z & g 8l g ElEl 8| E
HHHBEHERBBEEE
6 fov avides| 21 EIE| 2 (81 8| 5 |E|8|5|&|8]<
- < w - x| < < w ~ ~ ~ < ~ =
2| 3 HAERE § bl I N B R BT R
-l
7 10 WA sus|u| 38| 8 2 ;a_ai AHEE § g
B IEIHBHEHE
AR HER M EEEE
8 10 mA 3to+3] > § 2|l g |2 = § g ; ; Z 5 > -
: 8lelg| s [B|<e2| 2 8|ule|el|s 2 weren o]
9 10 mA 3043 AR EEIE I HEHHEIHE o on O
g =] e g 2|38 g 5 or 'O
2l é § o § w gl e § als .@ EQUIVALENT)
10 10 mA 3to+3 2|8 g |E| 2| 218(8|8|g|8|¢g
2| | S |E| 2| 2|E|E|¥ 2|43
n o je2sv +5V[3t0+3 g o| E|l8|x || E|%
1~ = [~
2 |e25V +5V]3t0+3 “ < “ F ’9-f - t’f' setup for measurement of
B +25V +5V]-3t0+3
1) 50 mA 3to+3

* Any other combination of DC Supply Voltage and Series Resistance which will not cause the Maximum
om:: :;I::iutim Limit or any of the Maximum Voltage or Current Limits for the CA3041 to be exceeded
may .
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LINEAR INTEGRATED CIRCUITS

CA3041

ELECTRICAL CHARACTERISTICS, af an Ambient Temperature, T, of 25°C, and a DC Supply "‘T’" r""‘l"f“" f-2sc [ .
Voltage, Vo, of +140 Volts applied to Terminal 14 through a resistance of 6.2 ¥, unless other- . 72 00 .,&.
wise indicated. Any other combination of DC Supply Voltage and Series Resistance which will V(!LTAGIE I Ll 2
not cause the Maximum Dissipation Limit or any of the Maximum Voltage or Current Limits for g ¢ Sh “":
the CA3041 to be exceeded may be used. é N g
TEST CONDITIONS | umis TYPICAL 3 \ g
CHARACTERISTICS SETUP TYPE TERIS- : X g
=0 SYMBOLS AND SPECIAL CONDITIONS TiCS g . '!f
(See Page 7 for Definitions of Terms) PROCEDURE CA3041 : 7 \ 00 3
CURVES %1
Fig. Min. | Typ. |Max.| Units|  Fig. 82 — 2 ;
0°c 20] 25| 20|
Total Device Dissipation Pr 1 Ta= _+25°C 25! 250{275] W | 2 [ St 100
+859C 230] 5] 280 | mwW FREQUENCY (f)—MHz 92cs-1a807
; Fig.4 - Typical IF-amplifier volt d
ZCM’ Re |at| Volta (DC SI.I ypica amplitier voitage galn an
ply Voltga‘"ge a{"iemanagf 14) g Vi - 105 11.2j123} v = input-limiting voltage (knee) characteristics.
Quiescent Operating Current | mA - '
(into Teminal 11) 1 n 0508/ 1
9-Volt Current Drain (Quiescent Op- Ve = +9 V applied directly } +1a0v
erating Current into Terminal 14) 14 " to Teminal 14 TI] 6 m = o
Input-Impedance Components:
Parallel Input Resistance Ri 3 -jup-j) - ootk
Parallel Input Capacitance Ci 3 NIRRT - 0 EQUIVALENT)
Output-Impedance Components: . + _]T.
Parallel Output Resistance Ry - -]100] - | KQ -
Parallel Output Capacitance Co - -] 4] -|pF - 5
PR w 001 =& \ F=‘= WE X
Input Limiting Voltage (Knee) Vidtim) 1 - | 150 200 ms)| 4 T T 3 " :_E_T “ 92¢5- 14346
Amplitude-Modulation Rejection AMR 10 %5)58] -|d 9
IF-Amplifier Voltage Gain AGF) 5|, 5‘ " -|67|-1@] 4 PROCEDURE:
Recovered AF Voltage: Vo(af) ) z N A - Voltage Gam:
RL = 50 k§2, Af = £25 kHz I\ 1) Set input frequency at desired value, v; = 100 1V rms.
1. At FM-Detector Output - THD = 0.7% (typ.) =30 - |ms)] - 2) Record v,
- 3 Calcnlah Voltage Gain A from A = 20 lo, Vo/Vi
2. At AF-Driver Output v €10 Yo/
in Test Setup - THD < 5% 819~ (ms) - 4) }:pt:: pi‘:;'::; dZ"Iund 3 for each frequency and/or
Total Harmonic Distortion THD 7 Vo(af) = 8 V(ms) - |15 5] % -
Discriminator Output Resistance Ro(dis) - ’ -[10]-1kQ - Fig.5 -\ Test setup for measurement of IF-amplifier
AF-Amglifier Input Resistance Ri(af) - f= —[100] = | kQ — voltage gain.
AF-Amplifier Output Resistance Refaf) - 1 kHz -13})-1]kQ -
AF-Driver Voltage Gain Aot 3 | -al -1 s
PROCEDUI&ES:
Recovered AF Voltage:
1. Set Input Signal Generator as follows:
Output frequency ® 4.5 MHz
Modulating fteglslency = 1 kHz
Deviation * £ 25 kHz
Output level for Vi = 100 mV ms
2. E?‘o z&l’mne control for maximum L 92¢5-14879
3. :ﬁ:ige“; v:{:;'-xgl “,'z}z:: and record Fig.6 - Test setup for measurement of
Total Harmonic Distortion: AF-amplifier voltage gain.
1. Adjust volume conuol for an af output
voltage of 300 mV rms.
BOONTON 1 2, Measure Total Harmonic Distortion of
TYPE 207 00047
e + the Oprating Tnstructions for the Die- [ A TeurcnaTine ry-zste
N =015 uF tortion Analyzer. mat
;?m-ggl: Input Limiting Voltage (Knee): 40| \‘\
1. D \{ 1 the af 1
2 Eoaen “egl:ao(la“:n‘::: tl:a :r:lu:“ :‘:z’tlr Stl::el s
of the procedure for measurement of 1
S sowa Total Harmonic Distortion <
2 Vouume (300 mV - 3 dB = 210 mV) z N
CONTROL 36
_l 2. Measure resulting value of Vi, and re- 3
= cord as Input Limiting Voltage (Knee) §
oor e eaLLANTWE — LN
SR, [ ¢
L :;"{8 TYPE 330 32
EQUIVALENT)
s2cs- 14078 L0}
* TRW Electronics, Des P is. Part No. E023874, o equivalent o ! 0 100 boo
ectronics, Des » laines, lllinois. Part No. , or equivalent, FREQUENCY {f)=kHz S
Fig.7 - Test setup for measurement of input limiting voltage (Knee),
ed AF voltage, and total h ic distortion. Fig.8 - \Typical AF.driver voltage-gain characteristic
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LINEAR INTEGRATED CIRCUITS

CA3041

AMBIENT TEMPERATURE (Tpa)=25°C

AM REJECTION—d8

40 60 [l
INPUT SIGNAL LEVEL—mV
92CS-148089

Fig.9 ~Typical AM rejection characteristics
for CA3041.

BOONTON
TYPE 207H
UNIVERTER
OR EQUIVALENT

WAVE Al
(HEWLET T~
TYPE 310A
OR EQUIVALENT)

92CS-14874

INALYZER
PACKARD|

* TRW Electronics, Des Plaines, lilinois. Part No, E023874, or equivalent.

PROCEDURES:

1. Set FM Signal Generator as follows:
Output frequency = 4.5 MHz
Modulating Mkmcyl 1000 Hz
Deviation = + 25 kHz
Output level for Vip * 100 mV rms

2, Set AM Signal Generator as follows:
Output frequency * 4.5 MHz
Modulating frequency * 1000 Hz
Per cent modulation = 30
Output level for Vip * 10 mV rms

3. With S} in Position A measure AF Out-

put Voltage and record as Vo(FM).

4. With 81 in Position'B measure AF Out~

put Voltage and record as Vo(AM).

5. Determine AM Rejection from

R = Vo(FMY Vo(aM)

136

Fig.10 . Test setup for measurement of AM rejection.

PROCEDURES:

Total Device Dissipotion:

1. Close Sy; open Sg.

2. Measure and record V14 and Ir.

3. Determine Total Device Dissipation from P = Vigly.
Quiescent Operating Current into Terminal 11

1. Close Sj, open S2.

2. Measure 111 and record as Quiescent Operating Cur-

rent into Terminal 11.

9-Volt Current Drain:

1. Open 8y, close S2.

2, Measure 114 and record as 9-Volt Current Drain.

Fig.11-.Test setup for total dissipation, quiescent operating current
into terminal No.11, and 9-volt current drain.

)
P VERTICAL | |HORIZONTAL DEFLECTION
Lo yioeo SNcrs [—={ oEFLECTION| | @ HIGH-VOLTAGE
a AMPLIFIER [~*] CIRCUIT TS AneUTTS
DETECTOR
Jj S
4.5-MH1 o
DISCRIMINATOR_TRANSFORMER' PICTURE
oV, [ 'TUBE
: f
s2a = lE:E
|| w0
o V]| @
0 0.0047. 'Y
o L »F
4.5 A3 FT !
! ' T
0 Z
f_‘_\m
IR LO (- Ladl PP
oo 2 VoLuME -
s 2 > CONTROL
- .Jy..
4700 2o
+140V —AAA—4¢
I SROOIF
%‘
s2cM-18TE

* TRW Electronics, Des Plaines, lllinois. Part No. E023874, or equivalent.
Fig.12 . Block diagram of typical TV receiver using CA3041.
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LINEAR INTEGRATED CIRCUITS

CA3042

WIDE-BAND AMPLIFIER, FM DETECTOR i sty — inpat g vlng FEATURES
ity — input hi ing voltage (knee) = ® internally Zener-diode-regulated
AF PREAMPLIFIER/DRIVER 150 4V typ. at 4.5 MHz o voltage supply
® 6-mA audio drive capability o wide frequency capabili
1 ca ty — <100 kHz to >20 MHz
® excellent AM rejection — 58 dB typ. at 4.5 MHz © low harmonic distortion

For Sound Sections of TV Receivers Using Transistor- einh hi bility — i
TYPC AF Output Amplifiers inherent high stability — internally shielded

RCA Integrated Circuit Type CA3042 provides, in a single monolithic silicon chip, a MAXIMUM RATINGS, Absolute-Maximum Values:

major sub-system for the sound sections of TV receivers. As shown in the Schematic Dia- OPERATING-TEMPERATURE RANGE ...............ccovvnnnn —40° to +85°C
gram (Fig.1) and the TV Receiver Block Diagrams (Figs.2A and 2B) the CA3042 contains a STORAGE-TEMPERATURE RANGE ..........c0vvvnennnnnnnnn —65° to +150°C
multistage wide-band if-amplifier section, an FM-detector stage, a Zener-diode-regulated LEAD TEMPERATURE (During Soldering):
power-supply section, and an af-amplifier section specifically designed to drive directly an At distance 1/16 + 1/32 inch (1.59 * 0.79 mm)
n-p-n audio output transistor or a high-gain audio output pentode tube. from case for 10 seconds max.. ............. e PN +265°C
In FM receivers, the CA3042 can be used to provide if amplification and limiting, FM MAB):MUM :_NPQT'?'?NA::OLTAGE:
tion, and af lification. ween Terminals 1and3 ......... .. i it 3V
detection, ahd af presmplification. - o o MAXIMUM DEVICE DISSIPATION:
The CA3042 provides exceptional versatility of circuit design because the if-amplifier/ At Ambient Jup to +25°C
limiter section, FM detector section, and af-preamplifier/driver section can be used inde- Tempemures}above e D, e Bson;’w
pendently of each other. , and af-preamplifier/driver scction cafl o= 7558 755 Temperaturesjabove +26°C  ...........ccoieeiiiiiinn rate at 10.8 mW/"C
The CA3042 utilizes a 14-lead dual-in-line plastic package with leads specially formed 1
to facilitate automatic insertion of the device in suitably punched printed-circuit boards. IF VERTICAL | [HORIZONTAL DEFLECTION
TUNER |—of AMPLIFIER |1 VIDEO 1ol cibuirs =] DEFLECTION | | & HIGH-VOLTAGE
oETERTOR CIRCUITS CIRCUITS
POWER SUPPLY +— oeTECTOR — I'_ onveR 4‘ | I
- P (L]
o s S A ¥
R20 2
s 3
v [ 12 PICTURE
TuBE
Re
ax
7 ("
o
S
I;O“ 4.
8 N
NC
Os
TYPE 12FXS,6EWS,
[ OR EQUIVALENT
.8 Ssmat
S [ |G<I
IF APLIFIER 1 Fig.1 - Schematic diagram. = %
& Muting can be accomplished by
0. Grounding Terminal No.8
* For XFMR Details see Fig.2(a)
+140V
92CM~14923
} Fig.2Ab) - Block diagram of typical TV receiver utilizing
IF TICA HORIZONTAL DEFLECTION the CA3042 and a 12FX5, 6EHS, or equivalent.
AMPLIFIER |_of | VIO o =l cleurTs obrLechion| |8 HioH-vOLTAGE : ¥
DETECTOR CIRCUTS CIRCUITS 62w
+140V td
+9 V’——_g !“0

I ‘ 3
Q S
4.5 MHz O} uF
DISCRIMINATOR TRANSFORMER" PICTURE I_ S Oipf
‘ 6. = 5 l TusE . : i
0. 2 CA3042
I 0. pF © O
(1] O
0.0047 »F
WF 4 O
4.5MH E
TR I =Llo
= s60a TrF
0.0018 =015 uF
»F |
00IuF 111
) o | PROCEDURES: PreViaTie resa e
= CONTROL Total Device Dissipation: 22cs- 1882
= 1. Set switch S in position A
WA X 2. Measure and record V14 and Ij4.
40313 a ﬁ T270V 3. Determine Total Device Dissipation from P = Vi4l14
= IN3195 Quiescent Operating Current into Terminal 11:
! GZ‘O ‘ 1. Tum switch S to position B
0015 2. Measure 117 and record as Quiescent Operating Cur-
;;n +140 Vv 92CM-14877RI rent into ’}erinal 11.

9-Volt Current Drain:
1. Set switch S in position B

Fig. 2(a) - Block diagram of typical TV receiver utilizing 2. Measure Ij; and recond as 9-Volt Curent Drain.

transistor RCA-40313. Fig.3 - Test setup for measurement of total device dissi-
pation, quiescent current into terminal No.11, and
9-volt current drain.
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LINEAR INTEGRATED CIRCUITS

CA3042

ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS AT Ty =25°C
Indicated voltage or current limits for each terminal may be applied under the specified voltage
conditions for other terminals. All voltages are with respect to ground (Terminal 4).

VOLTAGE CONDITIONS AT OTHER TERMINALS
VOLTAGE OR
TERMINAL | CURRENT LMITS
1 2 13| 4)-5 |6 7 g |9jw|n|n|n|u
1 |3V av| -
2 3V +3V]|-3t0+3 2
=
Z
3 3V +3V]|-3to+3 .
) ’:“ - = -
= = Zlegs =
=z E A= =
= - ElFel |asl=s| Els
GROUND (VOLTAGE = z Elo |8z 2=
4 3to+3 w o] Wilirol o 2 o &1 2
REFERENCE TERMINAL) = & NEEHEI L EH A ELRT
g2 2 22 =lE|2|812| 8
P = FlE2| 2| & ElEI2| 5
5 20 mA 3to+3| ~ = e 2lxE ElEE PlElS
ol £ al>g I~ =) —
S 3|2|25 | 3|38|5|8|8|2|8|¢%
6 NOCONNECTION [3to+3| & | & |+ | EE S [ER2| 3|S5 &5 @
l.-l_-' << wi E| = < <T Sal = ~ ~ << ~ -
>1 | w S|E>lza|l v 9| o > | &~ 2]
MEIE R EEIEE I EI
7 10 mA w3l w | Z|E| 52| 2 |EE|25| 2| 2|2 2|2 €
wilas=s|l=z|F Kl EIE| E ER S
< | ElH|e2 ~S|2E|E|E|E|I S|=| +
- Sle| 58| 8|52 |ws| & @ | & %)
3 Flo|loz|8leaf|ldw| w Wilwl =lw| &
8 10 mA 3] S Elelxslo|ZEE =210l 8] >
b= Z|El¥2]|= Ii,z Jz(<<|2|=z|k]| <=
- 2 leldlza el |lwlw lw|laelol =
Yl oS82 wloa|2l2|2|wl|E] &
9 10 mA 43 T | oS|Iy glg=z| 2|l elg]e
%] < o <z < =] 4 pi} - << :
213|353 5 2|2z(8(2(8|z2l¢g|8
o
10 10 mA 31043 gl § SlEE| 888|288
a 2 slkgly|ylw|o|lw| 2
) 2 Jlu 22 S| 2 § S
= = = el B A A o
m o f+2v +10V[3t0+3 & g ElzE|=|5|=| &k
= £ ElSg =
> o x
u w [ prini w
12 +25V +10V|[-3t0+3 ~ =
2
» E
3 ov +10V|-3to+3 =
iU © 50 mA 3to+3

* Any other combination of DC Supply Voltage and Series Resistance which will not cause the Maximum’

- Device Dissipation Limit or any of the Maximum Voltage or Current Limits for the CA3042 to be exceeded

may be used.

AM SIGNAL
GENERATOR
(HEWLET T-PACKARD
OR EQUIVALENT)

PROCEDURES:
1. Set FM Signal Generator as follows:

Output Frequency = 4.5 MHz
Modulating frequency = 1000 Hz
Deviation = 25 kHz

Output level for Vin = 100 mV rms

2. Set AM Signal Generator as follows:

Output frequency = 4.5 MHz
Modulating frequency = 1000 Hz

T oo Per cent modulation =
= Output level for Vi; = 16 mV rms
AF 3. With Slw in Position A measure AF Output
oUTPUT | R Voltage and record as Vo(FM)-
TYPE 3104 4. With Sy in Position B measure AF Output
I OF EQUIVALENT) Voltage and record as Vo (AM).

OR EQUIVALENT Vo(FM)
BOONTON 5. Determine AM Rejection from AMR = v——
o o AM)
GENERATOR . o

OR EQUIVALENT 92cs-taon * TRW Electronics, Des Plaines, Illinois.

30,0022 uF

Part No. EQ23874, or equivalent.

Fig.7 - Test setup for measurement of AM rejection.
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AMBIENT TEMPERATURE (Ta)—*c

92Cs-148088

Fig.4 - Typical dissipation characteristic.

R-x O
METER Hl
(BOONTON TYPE
250A
Lo

EQUIVALENT)

= 92CS 14890

Fig.5 - Test setup for measurement of input-impedance

components.
6.2k
Sw +140V
, "FI oc
= 1)
RF VIVM
(BOONTON
i TYPE 910
O OR EQUIVALEN
0 Vo
L1
508 | casos2 =
2 O
'Y 3 =
0001 & L 0001
P IwF R MLI uF
- 92Cs-14878

PROCEDURE Voltage Gain:

. Set input frequency at desired value, vi = 100 uV rms.
Record v,,.

Calculate Voltage Gain A from A = 20 logy0 vo/vi.

Repeat Steps 1, 2, and 3 for each frequency and/or for
temperature desired.

—

Fall ol

Fig.6 - Test setup for measurement of IF amplifier
voltage gain.

6T AMBIENT TEMPERATURE (Tal*25°C 1400 .

il h

7 N |

I 1111 T

N VOLTAGE GAIN 2

I N ¢

2 - 800 w

3 \ H

3 ¥ 3

3 O >

< Qo

/ 400 5

/] 5

52 - 200 &
L_a8] Q
o1 ) 100

FREQUENCY (f)—MHz 92Cs-14887

Fig.8 - Typical IF amplifier voltage gain and input
limiting voltage (knee) characteristics.




LINEAR INTEGRATED CIRCUITS

CA3042

ELECTRICAL CHARACTERISTICS, at an Ambient Temperature, T4, of 25°C, and a DC Supply
Voltage, Vo, of +140 Volts applied to Terminal 14 through a resistance of 6.2 A, unless other
wise indicated. Any other combination.of DC Supply Voltage and Series Resistance which will
not cause the Maximum Dissipation Limit or any of the Maximum Voltage or Current Limits for
the CA3042 to be exceeded may be used.

43k
Sw

+i40V
oc

TEST CONDITIONS LINITS TYPICAL
SETUP CHARAC- (AL ANTIE
CHARACTERISTICS symoLs|  AND SPECIAL CONDITIONS TYPE TERE: on oo
(See Page 7 for Definitions of Tems) PROCEDURE CA3042 CI}I:(\;ISE s
Fig. Win[Typ. [Wax.| Units| Fig. | 4]
- 0% [200] 230 [ 260 ] |
Total Device Dissipation Pr 3 Ta= 225% 2101 24012701 mW | 4
T80 | 220] 250 | 280| mW
92CS-14912
Zener Regulating Voltage (DC Sup-
ply Voltage at Teminal 14) Vi - 105{1.2123) v = Fig.9 - Test setup for measurement of AF amplifier
n - Itage gain.
Quiescent Operating Cument | mA _ ve
(into Temiral 11) 1 3 0508 1
9-Volt Current Drain (Quiescent Op- | 3 Ve = +9 V applied directly slzle|m _ AMBIENT TEMPERATURE (Tp):25°C
erating Curent into Terminal 14) U " to Teminal 14 , l I
Input-Impedance Components: [ Rs=500
Parallel Input Resistance Ry 5 -{uj-|«| - g2 gl Q\f' °
Paraliel Input Capacitance Cy 5 -1 5| ~1]0pF - % 2 \
Output-impedance Components: : g \ N
Parallel Output Resistance Ry - -110] - | kQ - s s
- 2 * Re=lO KQ
Paralle! Output Capacitance Co - -] 4] ~-]0F - g ) \c.‘aso oF \c.’-o
Input Limiting Voltage (Knee) Vitim) 1 - | 150 200 (‘r‘:us) ] A \ N\
Amplitude-Modulation Rejection AMR 7 6] 58| -]d
IF-Amplifier Voltage Gain A(IF) 54, 5' " -le1]-]®] 8 i oF & - 3
Reooveled AF Voltage: Vo(af) o rd FREQUENCY (f)— kHz o2cstasio
RL = 50 kQ mw Fig.10 - Typical AF amplifier voltage gain
1. At FM-Detector Output 1 THD = 0.7% (typ)] = | B0 = [(ms)] - characteristics.
2, At AF-Driver Output Ry =320 mv
in Test Setup n THD < 5% 50|80 = (mg)| -
3. At AF-Driver Output in Ot= 7R = 150 kQ v
TV-Receiver Sound System Zhor28 /K2 Thp = 1s% )| ~ | 3| - fome] -
Total Harmonic Distortion: THD
1. In Test Setup 1 Volaf) =500 mV (ms) - |15]5 | % -
2. In TV Receiver Sound System 2A0r28 Vo(af) = 13V(ims) [ =] 1 | -] % -
-
FM-Detector Output Resistance Ro{det) .- 1 -110] -1k -
AF-Driver Input Resistance Riaf) - fe -J1w0) -JKkQ] -
AF-Driver Output Resistance Refaf) - 1 kHz -5} -] Q -
AF-Driver Voltage Gain At 9 | Rg=500,Cy =0 ~l0]|-]|®] 10
PROCEDURES:
A, Tor Recovered AF Voltage:
+140V TRANSFORMER * 1. Set Input Signal Generator as follows:
i ‘ | Output frequency = 4.5 MHz
'S;ﬂ Modulating frequency = 1 kHz
— Deviation = £25 kHz
00! uF DRKO Output level for Vip = 100 mV rms

BooNToN 0nF A 2. Set volume control for maximum af output
w%: W %"f?" 3. Measure af output voltage and record as Recovered
OR EQUIVALENT 3 AF Voltage.
80ONTON | 250 & | cA3042 SRO.ISuF
n%jg& $ 4)% Total Harmonic Distortions
OR 1. Adjust volume control for an af output voltage of
OR EQUIVALENT o8k ” L] 00& mV rms.
°',.r " Qo1 820 o’ 2. Measure Total Harmonic Distortion of the output
- uF 2 A it signal in accordance with the Operating Instructions

* TRW Electronics, Des Plaines, ILL., Part No.EO 23874 (or equivalent),

2.

for the Distortion Analyzer.

Input Limiting Voltage (Knee):
1.

Decrease Vin until the af output voltage is 3 dB
less than the value set in Step 1 of the procedure for
measurement of Total Harmonic Distortion (500mV -
3dB = 350 mV)

Measure nsultinf value of Vin and record as Input
Limiting Voltage (Knee).

Fig.11 . Test setup for measurement of input limiting voltage (knee),

recovered AF voltage, and total harmonic distortion.
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LINEAR INTEGRATED CIRCUITS

CA3043
Special-Function Sub-System

HIGH-GAIN IF AMPLIFIER,
LIMITER, FM DETECTOR, AND
AF PREAMPLIFIER/DRIVER

FEATURES

© high sensitivity - - input limiting voltage (knee)
50 uV typ. at 10.7 MHz

® excellent AM rejection - - 58 dB typ. ot 10.7 MHz

© inherent high stability - - internally shielded

RCA Integrated Circuit Type CA3043 provides in a sin-
gle monolithic silicon chip, a major sub-system for the
IF sections of Communications and high-fidelity FM
receivers. As shown in the Schematic Diagram (Fig.2)
and the FM Receiver Block Diagram (Fig.1), the CA3043
contains a multistage if-amplifier/limiter section, an
FM-d stage,a Z diode regulated power-supply
section, and an af-amplifier section. In FM receivers,

For FM IF Amplifier Applications

in Communications Receivers

High-Fidelity FM Receivers up to 20 MHz

» internal Zener-diode regulated voltage supply

® low harmonic radiation

® wide frequency capability - - <100 kHz to >20 MHz

® low harmonic distortion

® hermetic 12-lead TO-5 style package

AFC

™M

TUNER[ |AMP

IF 2048

LIFIER

AFC
REFERENCE

AUDIO
AMPLIFIER

92CS-15044

Fig.1 - Typical application of the CA3043 as a high-gain
limiter, amplifier-detector in an FM receiver.

ELECTRICAL CHARACTERISTICS ot 'l'A = 259C

the CA3043 can be used to provide if amplification and TEST CIR- LIMITS
limiting, FM detection, and af preamplification. The SPECIAL TEST CUIT AND
CA3043 provides exceptional versatility of circuit design CHARACTERISTICS SYMBOLS CONDITIONS PROCEDURE TYPE CA3043 UNITS
because the if-amplifier/limiter section, FM detector
section, and af-preamplifier/driver section can be used Fig. Min, I Typ. I Max.
independently of each other. STAT! ARACTERISTICS
The four stage emitter-follower-coupled if amplifier TATIC CH
section provides 80-dB voltage gain at 10.7 MHz, and Current Drain at 6V -
features an output stage with exceptionally good limiting into Pin No.11 L8 Ve = 8V 3 10 16 2 mA
characteristics because of its transistor constant-
current sink. Regulator Voltage Pin No.11 Vil 3 69 | 7.4 8 v
The FM detector section is distinguished by circuitry Total Device Dissipation Pr Vge = +30V, 3 200 | 225 | 260 mw
which provides forward bias to the detector diodes, D2 - Re = 750 )
and D3, and also provides a reference voltage for AFC. Quiescent Operating Current I S 3 - o065 - mA
The audio amplifier provides a low-impedance drive for into Pin No.6
subsequent audio amplifiers. DYNAMIC CHARACTERISTICS at VCC = +30V, Rg = 750 Q, f = 10.7 MHz
The power supply section provides zener-regulated, -
decoupled voltages for the IF amplifier, detector, and Voltage Gain Ay 4 72 80 - a8
audio amplifier sections. Input Limiting Voltage (knee) vi(lim) | vo(af) at -3dB point 6 - 50 - “&Vs)
Lo . ; . R mA
AG}OLUTE-MAXIMUM RATINGS ot T4 = 25°C Limiting Current from Pin No.6 Ig(lim) 4 0.42 (RMS)
vj = 1 mV (RMS) mv
DISSIPATION: Recovered AF Voltage Volaf) v'{modulatislg) =) 1 kHz 6 75 110 | 150 (RMS)
At Ty = 25°Cto'l‘A- 85°C..........450 mW Deviation = = 75 kHz
Above T = 85°C . . . . . Derate linearly 5 mW/°C vi = 10 mV
. . - R L ; N
LEAD TEMPERATURE (Durin g Soldering): Amplitude-Modulation Rejection AM| !x; (mggs::zgg) i 5{)4‘;"2 8 58 dB8
At distance 1/16 £ 1/32 inch (1.59 # 0.79 min)
from case for 10 secondsmax . ., . . . +265°C Total Harmonic Distortion THD vi = 1 mV (RMS) 6 - |03 - %
TEMPERATURE RANGE: Input Impedance Components:
Operating . . ............. -55°C to + 125°C Parallel Input Resistance R . A T «Q
Storage ................ -85°C to + 150°C P ! .
Parallel Input Capacitance c . . 5 . oF
2 3
™ VWA
" 09
[
F it ¥
N L)
o
sv
Oni
sv
19
° )
9
4
[ [ Q14 ~—O
g R
6"‘ l'/°n) o - Q3 3 ’:’
ny s 92C8-18108
o e o Switch in Position A for:
. 0 Regul Voltage, Qui
(l} Operating-Current, and Device
n Dissipation Test
Oo— Switch in Position B for Curren
2 . into Pin No.11 '
.‘ﬂ.lx G o 92CM-14999

8 = Substrate
Terminal No.3 wi

to the case.
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Fig.2 - Schematic diagram.

Terminals No.3 and 10 which are connected to the substrate
should be connected to the most negative point in the circuit.

Terminal No.10 connected to‘un case through the substrate al:d‘u Dy .ndle. act as capacitors and are used to balance

.

Fig.3 - Regulator voltage, device dissipation, quiescent

P!

g current, and a? 6 volts into Pin Ne. 11,




LINEAR INTEGRATED CIRCUITS

CA3043

MAXIMUM VOLTAGE RATINGS 2008
The following chart gives the range of voltages which can be applied to the terminals GENEFAL Ra5i0
listed horizontally with respect to the terminals listed vertically. For example, the MAXIMUM OR EQUIVALENT
voltage range between horizontal terminal 5 and vertical terminal 3 is 46 to 0 volts. CURRENT RATINGS Ton X TUNED
uwufucuov;spnm LCNETWORKs 2 k@
TERM- TERM- 3
Wacl v | 2| s | «| s 6|7 | 8] 9] w|n|mn RAC | UN | Tout or EouivaLent
No. No. mA mA
1 sl ool e T T T-] 8|« [men] | v]-]- AR
TYPE 9IC
OR EQUIVALENT
2 g . - - . » . g * . 2 . . -l:-————l-—
Note( +30V 92¢5-13:06
+6 +6 +15 +6 +6 +6 ote(2) +3
3 0 o | 2| o o| o 0 0 3o v
. Voltage Gain = 20 logyg 100 -
vi
+2 0
4 2 . . . . 2 . . 4 - 2 Cp, - Bypass Capacitor, 0.1 uF el lytic in parallel with 0.01 pF
. Vo
Ig(lim) =—=, vj =
5 . . . . o . 5 . ) oltim) =~ 5. vi = 100 mV(RMS)
* Qutput circuit should be completely shielded from the input
6 . . . ig . . [ . . circuit at the socket.
Fig.4 - Yoltage gain test circuit.
7 Note(l)| * _2 . d 7 - -
8 - _g » » 8 - - 100|vgc=+30V
RL:750 0
o |Tar2sec
9 0 » . 9 - 2
4 2 N
Note(2) L %
10 o | ¥ 0 o1 | 4 2
z
E X
o
n * n %0 0.1 Y
2 6o
g
12 12 . .
<+
Note 1: These terminals should be connected through a dc \_oi
resistance to any terminal which does not exceed . ol | 100
100 obms. * Voltages are not normally applied between these terminals. FREQUENCY (1) —MHz o2¢8-18038
Note 2: Pin 11 may be connected to any positive voltage Voltages appearing between these terminals will be safe if
source through a suitabl istor provided its cur- the specified limits between all other terminals are not Fig.5 - Voltage gain vs frequency.
rent rating is not exceeded. exceeded.
200[ v * 430V
R(+ 7508
r';-zvc +sov 7508
H
-'-, 20 TYPE 207
I3 OR EQUIVALENT
= AM-FM
80 WAVE
owToRTon g Lo
a5 Ran0 2 lor EQuivALENT "YPE SOGN
TYPE 3308 OR EQUIVALENT
OR EQUIVALENT 'é . ... A—
z -
TYPE 658
OR EQUIVALENT
pres-ieios o FREQUENCY (1—MHz 0 92cs-18103
PROCEDURE: scs-1s03
1. Recovered Audio Voltage vo(af) = Fig.7 - Input limiting voltage (knee) at -3dB point
Set input frequency to 10.7 MHz, vs 'nquncy. PROCEDURE:
v; = 1 mV(RMS), modulating frequency = 1 kHz . A, Connect FM Generator to CA3043 input.
Deviation = 75 kHz Set frequency to 10.7 MHz, v; ® 10 mV, modulating frequen-
Record v, as measured on the Distortion Analyzer meter (e O oy = 1z
scate.” . 9 Ly Deviation = $75 kHz,
L
A v 62 pF 2 = 62pF Tune Wave Analyzer to peak reading at 1 kHz and record
This is the recovered Audio Voltage vo(af) = l T recovered ‘Audio Voltage vo(ahFM:
2, 3 dB Limiting Sensitivity vi(lim) = B, Disconnect FM Generator and Connect AM. Generator to
Reduce vj until vo(af) drops 3dB, O CA3043 input.
Record this value of vi as vj(1im) Set frequency to 10,7 MHz, v; = 10 mV, modulating frequen-
cy ® 1 kHz, percent modulation = 50%.
3. Total Harmonic Distortion THD = ) pacs-ieiol Tune Wave Analyzer to peak reading and record recovered
Reset v; to 1mV (RMS) and operate Distortion Analyser per audio voltage vo(af)AM v
's | ions to THD. Coil Form, Outside Diameter = 7/32" Amplitude Modulation Rejection Ratio =20 log1o o(anFM
" .1/8"
* 8ee Fig.9 for details on Discriminator Transformer. Can = 1/2" square X 1-1/87 long Vo(anAM
Slugs - Radio Industries Type MP34/MP100 Materia!
Fig.6 - Input limiting voltage (knee), recovered AF Ly & L3 = 20 Tums 5-44 litz wire universal wound Fig.8 - Amplitude modulgtion rejection test circuit.
voltage, and total harmonic distortion test circuit. Ly = 10 Turns 5-44 litz wire wound bifilar with Ly

L1 & L3 coupling adjusted to 520 kHe peak to pnfc separation
on S curve when operated in circuit shown in Fig.6.

Fig.9 - 10.7-MHz discriminator transformer for CA3043.
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LINEAR INTEGRATED CIRCUITS

CA3044, CA3044V1

Special-Function Sub-System

WIDE-BAND AMPLIFIER/PHASE DETECTOR
WITH ZENER DIODE VOLTAGE REGULATOR

For AFC (Automatic
Frequency Control) Applications

The RCA CA3044 and CA3044VI represent a second
ion of i d primarily for
AFC (A ic-Freq y-Control) lications.

The CA3044V1 is electrically identical to the CA3044 but
is supplied with formed leads for easier PC board design
and construction.

ABSOLUTE-MAXIMUM RATINGS

DISSIPATION:
AtT,=25°C........

TEMPERATURE RANGE:
Operating . .....ooviitininnennnennnnnns
Storage ..............

LEAD TEMPERATURE (During Soldering):
At distance 1/16 + 1/32 inch (1.59 £ 0. 79mm)

'from case for 10seconds max. . . . . . . . . . .

MAXIMUM YOLTAGE RATINGS ot T, = 25°C

D T

FEATURES

® Primarily intended for AFC (automatic frequency
control) Applications

® Internal Zener Diode Voltage Regulator

o Differential Input Amplifier/Limiter

® Full-Wave Diode Bridge Detector

® Differential Output Voltage Amplifier

® Available in Two Electrically Identical Versions
of the 10-lead TO-5 style package,

CA3044 With Straight Leads;
CA3044V1 With Formed Leads
® Wide Operating Temperature Range; -55 to +125°C

830 mwW

Above Ty = 25°C...................Derate linearly 5.6 mW/°C

-55°C to +125°C
-65°C to +150°C

+265C

The following chart gives the range of voltages which can be applied to the terminals

listed vertically with respect to the terminals listed horizontally. For example, the
voltage range between vertical terminal 2 and horizontal terminal 6 is 20 to 0 volts.

MAXIMUM
CURRENT RATINGS

TERM- TERM- | | tour
INAL 10 1 2 3 4 5 6 7 8 INAL
No. i No. mA mA
9 NO INTERNAL CONNECTION - 9 - -
+20 +20 +20 +20 +20 +20 +20 A
10 o | 0o | o {0 0| 1o o f 50
+12 +6 +6
1 . 2 . » A . 0 1 5 5
; 2 * » * W e | 0 2 20 | 20
+6 +6
; 3 L L A R (< 3 5 5
4 L . | 4 5 5
s . * +32 5 5 5
+5 +5
6 e A 6 5 5
+8
.7 5 7 5 5
' e
8 STRATE 8 50 | S0
A Terminal No. 10 may be co:noctod to any positive voltage * Voltages are not normally applied b these inal

source e roppin, = provided the
dissipation nun. is not exceeded.
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Voltages appearing between these terminals will be safe if
the specified limits between all other terminals are not
exceeded.

Ry

-

Tymari
FROM -
o DT F=0, :f i ! x
AL —(@fcazose |
« |ca30aav SO Ly I
-@ @
I ®
= CORRECTION - CONTROL
VOLTAGES
L) AND Ly = PHASE DETECTOR
o : ™ TRANSFORNER
~fueRs -
92CS-15209

Fig.1 - Block diogram of Typical Automatic Fine Tuning
(AFT) Application using CA3044 or CA3044V1 in
Color-TV Receiver.

DIQDES DS AND D§ ACT AS CAPACITORS AND ARE
BALANCE THE DETECTORSUBSTRATE WLCI"K(S

92C3-15206

Fig.2 . Schematic diogrom CA3044, CA3044V}

92C5-15234

Fig.3 - Test setup: Measurement of total device dissi-

pation, Zener regulating voltage, qui
current (terminal 2).

operating

1.8k
+30v
0.0InF
33
soag 33
0.001 Ly: TRW PART No.2373¢
wF OR EQUIVALENT
92Cs-15237

Fig.4 - Input limiting sensitivity test circuit.




LINEAR INTEGRATED CIRCUITS

CA3044, CA3044V1

ELECTRICAL CHARACTERISTICS at T, = 25°C, Unless Otherwise Specified DYNAMIC CONTROL VOLTAGE
et LINITS CHARAC- CHARACTERISTICS
TEST TERISTIC The CA3044 and CA3044VI ifically in-
CIRCUITS CA3044 and CA3044V1 an are specitically 1in
CHARACTERISTICS SYMBOLS CONDITIONS UMITS | CuRVES tended for use in the AFT system of color television
FIG. MIN. l TYP. I MAX. FIG. receivers. Each device is tested so that the control
STATIC CHARACTERISTICS s voltages generated by the circuit meet the critical re-
| Voo -0V qui ts of the sy Figure 5 is the schematic
, Device Dissipation Pr 3 | Rg-15k0 0| w |w| ™| - diagram of the test circuit. :
Ta= 559C Figure 6 and 7 show the control voltages gener-
Ver =30V ated at terminals 4 and 5 of the Integrated Circuit as a
Device Dissipation Pr 3 Rg = 15kO 110 140 170 | mw . function of the frequency deviation from the nominal
Tp- 250¢C center frequency. Figure 6 shows the region within
Ver 230V 25 KHz of the center frequency while Figure 7 covers
Device Dissipation P 3 |Rg=15k0 30| 10 | 190 | oW - the entire bandwidth of the system. The horizontal
Tp = +125% reference lines on the figures are generated by a volt-
- - ! 3 S A age divider connected between the power supply volt-
3-Voit Cunenl'Dmn i} 3 Vip=9V 25 5 age on Terminal 10 and ground. The dynamic control
Z;ngvs:egllﬂa\;lr;lgz Volt‘ag: - o Vi 3 10.5 11.2 119 v - voltages are compared with these references according
! pply Vo Age a enmfm to the Output vs Frequency Deviation Table. For ex-
Quiescent Operating Current into Iy 3 1 2 4 mA . ample: when the frequency deviation is -25 KHz the
Terminal 2 - control voltage at Terminal 4 is greater than the refer-
Quiescent Operating Voltage at Vi B Veg =30V 5.0 65 8.0 v . ence A voltage; the control voltage at Terminal S is
Terminal 4 Rg=15 kQ ) less than the reference B voltage.
Quiesgent Operating Voltage at Vg R 5.0 6.5 8.0 v - The shape of the correction voltage character-
Terminal § istics is dependent to a large degree upon transformer
> omput_oﬁset Voltage between Vs . 15 0 15 v . characteristics and the parts layout. In order to
Terminals 4 and 5 closely duplicate the curves shown, the printed circuit
DYNAMIC CHARACTERISTICS (AS RF AMPLIFIER) ) board shown in Figure 8 and the parts layout shown
- in Figure 9 should be followed i
nput Limiting Voltage (Knee) i ) t=4575MHz | - 75 - v - gure 7 sho oltowed s closely as possible,
Limiting
Input Admittance i - . 0.5+j1.1 - mmho -
Reverse Transfer Admittance Y12 - :l ‘5:7:0'::“ - 3.8+3.4 - | umho N
Forward Transfer Admittance Y91 . ng 15k B ISV TR mmho
Output Admittance ¥ - - 0.077+j0.9 - mmho
OUTPUT vs FREQUENCY DEVIATION - AFC
. VCC =+30V
Vip = 200mV RMS | % of % of
fo = MHz as Vio Vio
>
o-Contrl Valtage at v 45.750 - 0.025 8 v 67
, Canectn gontol Volge 2 cor. s |0 | - - Bl v '
® 45.150 - 0.900 75 - v
45.750 + 0.900 - - Lk} v .
45.750 - 1.500 L. - 85 v
45,750 + 1500 | 33 - v
45.750 - 0.025 - - 33 v 67
45.750 + 0.025 85 - - v i Ly_15 ALIGNED FOR SYMNETRICAL BANDWIDTHON  Ly; TRW PART No23754
v ‘5 750 - 0 900 - X ‘3 v EITHER SIDE OF 45.750 MHz. OR EQUIVALENT.
Correction-Control Voltage at corr. 5 e e O 2 T . “ToR CoomALDAT.
Terminal 5 5) 45.750 + 0.900 75 - - v 7 92cs- 15235
45.750 - 1.500 Bl - - v Fio§. C Itage test »
R R ig.5- Correction voltage tes circuit for
45.750 + 1.500 8 v CA3044 and CA3044VI.
DEFINITIONS OF TERMS
& H H
2 :_r;vgmmc t:ii-_m H cce?mx Thoe
i : 3 4 TERMINAL 5 i Input Limiting Voltage (Knee) [VI("lI)]
| CORRECTION fHH CORRECTION Vol R £ The input signal voltage which will
, m;%mv& ) -r&o':.m\‘%; i T ] H P 5 decre-‘:: 3‘;‘; -fw: itt.l‘;:;i:um'lev:l..“.. the output signal to
5s: : %:5 3 g ) s = s Qvl? Total Device Dissipation (Py)
. > s i 3 3 The total power drain of the device with no signal applied and
ik 5 B H i no 1 load t
§ ::;l S H 55 %“3 E Quiescent Operating Yoltage
g 3 H The dc volt t th rminal,
5 i HHRer, B3 . s a1 with n: :rn;?.;pue;.w'w‘ terminal, with respect to ground,
.é 25 Vio HHH 55 et 3! Qui Operating Current
o 1T 1 T The average (dc) value of the current in either output, terminal,
, o Ty = 05 4575 05 - [X with no signal applied.
o000 0020 0% 2 INPUT FREQUENCY DEVIATION —WHZ . Output Offset Voltoge
INPUT FREQUENCY DEVIATION —MHz Itage b
o2¢s-18238 The dc ag output inals with no signal applied.
X 3 Control Voltage
Fig.6 - Typical narrow-band d):nomic control voltage Fig.7 - Typical widc-band‘ dynamic control voltage The dc voltage at either output terminal with respect to ground
characteristics. - characteristics. with an RF signal of specified fi lied
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LINEAR INTEGRATED CIRCUITS

CA3044, CA3044V1

a) Top view b) Bottom view

Fig.8 - Printed Circuit Board for Test Circuit - -
Full Size

Fig.9 - Top view of wired test board.
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LINEAR INTEGRATED CIRCUITS

CA3045, CA3046 Types

General-Purpose Transistor Arrays For Low-Power Applications at Frequencies

THREE ISOLATED TRANSISTORS
AND ONE DIFFERENTIALLY-CONNECTED
TRANSISTOR PAIR

The CA3045 and CA3046 each consist of five general-purpose
silicon n-p-n transistors on a lithic substrate.
Two of the transistors are internally connected to form a
differentially-connected pair.

The transistors of the CA3045 and CA3046 are well suited to
a wide variety of applications in low power systems in the DC
through VHF range. They may be used as discrete transistors
in conventional circuits. However, in additian, they provide
the very significant inherent integrated circuit ad ges of
close electrical and thermal matching.

from DC through the VHF Range

The CA3045 is supplied in a 14-lead dual-in-line hermetic
Ided-seal) ceramic p and the CA3045F in a 14-lead
dual -in-line hermetic (frit-seal) ceramic package.

The CA3046 is electrically identical to the CA3045 but is
supplied in a dual-in-line plastic package for applications
requiring only a limited temperature range.

ABSOLUTE MAXIMUM RATINGS AT T, = 289C CA3045 CA3045F, CA3048
Each Totsl Each Total
Rower Dissipation: Transistor Package Transistor Package
TAUPOSE5°C .. ... - - 300 750° mw
TA>859C ... - - Derate at 6.67 mw/°C
TAWt759%C ... ...l 300 750 - - mwW
TA> 75°C ..o Derate at 8 - - mwW/°C
Collector-to-Emitter Voltage, VCEQ -+ +vvvrret 15 - 15 - \'
Collector-to-Base Voltage, Vcgg -« ----- 20 - 20 - v
Collector-to-Substrate Voltage, VCIO. 20 - 20 - v
Emitter-to-Base Voltage, VEGQ « -« cvcovv-nnn 5 - 5 - \"
Temperature Range:
OPerating ..........coouvurvnreanannnnns —55 to +125 —55t0 +126 °oc
T —65 to +150 —65 to +150 oc
Lead Temperature (Dunng Soldering):
At distance 1/16 £1/32" (1.59 $+0.79 mm)
from case for 10 seconds max: ............. +265 +265 oc
* The collector of each transistor of the CA30Q5 and to lhe _most negauve point in the exlemal circuit to
CA3046 is isolated from the by P and to provide

diode. The substrate (terminal 13) must be connecled

ELECTRICAL CHARACTERISTICS, ot T, = 25°C

Characteristics apply for each transistor in the CA3045 and CA3046 as specified.

for normal transistor action.

LIMITS
CHARACTERISTICS SYMBOLS |  SPECIAL TEST CONDITIONS Type CA3045 UNITS
. Type CA3046
wn ] Tve. [ wax
STATIC CHARACTERISTICS
Collector-to-Base Breakdown Voltage ViBRICBO Ic ~10pA, Ig =0 20 60 v
Collector-to-Emitter Breakdown Voltage V(BRICEO Ic=1mA,lg=0 15 1] v
Collector-to-Substrate Breakdown Voltage Vercio | lc= 10uA, Iy =0 20 60 v
Emitter-to-Base Breakdown Voltage V(QR)E&O Ig=104A, 1 =0 5 7 v
Collector-Cutoff Current _Icao Veg =10V, Ig =0 . 0.002 40 nA
Collector-Cutoff Current IcE0 Veg =10V, 1g=0 See curve | 0.5 MA
; | o =10mA - 100
Static Forward Current-Transfer Ratio % C
; h Veg =3V Ic-lmA 40 100
(Static Beta) FE CE Ic - 104A ) 5
Input Offset Current for Matched Pair Vep =3V Ir=1mA . 03 2 uA
Q 2nd 0. Jijg, - hio,| cerihe
: lg =1mA - 0.715 -

-t0- =3V]'E v
Base-to-Emitter Voltage Vge Vee 3 {l - 10mA i 0.800 e
Magnitude of Input Offset Voltage for Differ- v V. le s Lmh 045 5 v

ential Pair |V - =3V,lc=1m - A m

ntial Pair | BE, VBEZI CE c
Magnitude of Input Offset Voltage for Iso-

Jated TransnstorsIVBg - Vgl Veg =3V,lg=1mA : 0.45 5 | mv

|V35‘ VBEs Il VBEs VBE3|
Temperature Coefficient of Avge Veg=3V,Ic=1mA . -19 - |mvOC
Base-to-Emitter Voltage AT .
Collector-to-Emitter Saturation Voltage VeEs Ig =1mA, lc =10mA - 0.23 - v
Temperature Coeffictent: 1AVy0 R .

Magnitude of Inpul-Offset Voltage 27— |Vee 3V.ic 1mA Ll wee

2 [}
Q 0 Q3
3 7 9

SUB -
STRATE

92¢5 - 15206

Fig.1 - Schematic diagram.
FEATURES

® Two moatched pairs of transistors
YgE matched +5mV
Input offset current 2 ;A max. at Ic = 1 mA

lithic transistors

e5¢g | purpose
© Operation from DC to 120 MHz

o Wide operating current range

@ Low noise figure - - 3.2dB typ. ot 1 kHz

@ Full military temperature range for CA3045
-55 to +125°C

® The CA3045 is ble in a sealed-j
Beam-Lead version (CA3045L). For further
information see File No. 515, “Beam-Lead
Devices for Hybrid Circuit Applications”.

APPLICATIONS

© General use in all types of signal processing systems
operating anywhere in the frequency range from

DC to VHF
® Custom designed differential amplifiers
o Temperature compensated amplifiers

® See RCA Application Note, ICAN-5296 ‘‘Application
of the RCA-CA3018 Integrated-Circuit Transistor
Array”” for suggested applications.

STATIC CHARACTERISTICS

1028 EMITTER CURRENT (Ig):0

o /4
? 2 77
1 <
2 2 @Q‘g, b
4 S
- <« 27
z 777
¢ <

S

3 )
3 o S ./
I A7,
5] L7
2
o (¢
“ 77,
2 s
S ]

10—

§ e
o] 1
L 25 50 75 100 25

AMBIENT TEMPERATURE (Ta)—*C
92CS-15195

Fig.2 - Typical collector-to-base cutoff current vs
ambient temperature for each transistor.
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_LINEAR INTEGRATED CIRCUITS

CA3045, CA3046 Types

ELECTRICAL CHARACTERISTICS, ot Tp = 25°C
Characteristics apply for each transistor in the CA3045 and CA3046 as specified.

STATIC CHARACTERISTICS

1038~ BASE CURRENT (Ig)- =
a A
A
2
10 9
a 13 \.\
|‘ 4
> 2 RS IL
8 ")
> AolJ
-~ pavi
- &Azj
g &
3, &
w 9 S
5 g S
2
5 oL ]
@ o >/ /
2 10 s
o Z
W V.4
2
3 /1
3 .
1074 /
6| i S N C—
4
2] B R
w073
[} 25 S0 75 100 1”2
AMBIENT TEMPERATURE (Tp)— C
92C5-15194

Fig.3 - Typical collector-to-emitter cutoff current vs
ambient temperature for each transistor.

LIMITS
CHARACTERISTICS SYMBOLS SPECIAL TEST CONDITIONS Type CA3045 UNITS
Type CA3046
MIN. TYP. MAX.
DYNAMIC CHARACTERISTICS
f=1kHz, Vog=3V,Ic=100pA| .
-F NF + VCE 1C “ 3.5 a8

Low-Frequency Noise Figure Source Resistance = 1 ko

Low-Frequency, Small-Signal

Equivalent-Circuit Characteristics:

Forward Current-Transfer Ratio hte . 110

Short-Circuit Input Impedance JL& - 35 - ()

= =3V, lp=1mA

Open-Circuit Qutput Impedance Noe f=1kHz, Vo e . 15.6 umho

-
Open-Circul Reverse h ; 1.8x10°%
Voltage-Transfer Ratio e
Admittance Characteristics:

Forward Transfer Admittance Yie - 3115

Input Admittance Y - 0.3+j0.04

el e f=1MHz, Vop =3V, Ig =1 mA 00 -

Output Admittance Ygg . j0.

Reverse Transfer Admittance Y - See curve - -
Gain-Bandwidth Product fr Veg =3V, Ig =3mA 300 550 -
Emitter-to-Base Capacitance CEB Veg=3V. g =0 - 0.6 pF
Collector-to-Base Capacitance CCB VCB =3V, o= 0 - 0.58 pF
Collector-to-Substrate Capacitance CCI VCS =3V, g =0 - 2.8 pF

120 COLLECTOR-TO-EMITTER VOLTS(Vcg)+3 1 108} COLLECTOR-TO-EMITTER VOLTS (VCg)+3
AMBIENT TEMPERATURE (Ta)=25°C 6 AMBIENT TEMPERATURE (Ta)=25°C
5 no| L >
§ <7 D g, v
g 100 ' a
a § |
iz 7]&|0R|1‘E +H e i <~
- B ezl | heEr H 2 v
oo | 41 < e A
8500 A z
3c © 9
5 ‘// o
5 ™ 7 o
5 2
5 e o 2 1
50 00!
ool ot 1 0 00! 4 680 ‘e ¢ 68
EMITTER MILLIAMPERES (Ig) COLLECTOR MILLIAMPERES (I¢)
' 92cs-15182 92C5-15216

Fig.4 - Typical static forward current-transfer ratio and
beta ratio for transistors Q) and Q3 vs emitter current.

COLLECTOR-TO-EMITTER VOLTS (Veg)=3p: -+ M
88 senns eR e e RRas: i
!
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3 FHERE TR ]
£ onr Ny .
b &R P 1
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<3 I“l '
o o7 +
@ anogas. T
o st i §:
HR 1 = spues T
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[ == ; 7
ﬁc‘ T N 199 ¢ e
a3 bae T 3PS SHSSS SHRN

o4ttt t i1t 1ot 2 h._d_ﬁ__'

-75 -5 -25 25 50

, AMBIENT TEMPERATURE (Ty)—°C
92CS-15186

Fig.7 - Typical base-to-emitter voltage characteristic
vs ambient temperature for each transistor.
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Fig.5 - Typical input offset current for matched
transistor pair QQ7 vs collector current.

OB|COLLECTOR-TO-EMITTER VOLTS (vcg)+3
AMBIENT TEMPERATURE (Ta)= 25°C //
1

w07 1 3 ;9‘
2 Net—"] -
L -
5T 4 3
<] 1 >
> / / 3
« 06 2 2
w H
5 / -
z H]
1 -
£ 5

0s
5.” L '3
3 INPUT OFFSE *

ey VOLTAGE
of | ][]
00! 4 6 !ol 2 ] 0
EMITTER MILLIAMPERES(Ig)
92¢s-15217

Fig.6 - Typical static base-to-emitter voltage character-
istic and input offset voltage for differential pair and
paired isolated transistors vs emitter current.
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Fig.8 - Typical input offset voltage characteristics for

differential pair and paired isolated transistors
vs ambient temperature.




LINEAR INTEGRATED CIRCUITS

CA3045, CA3046 Types

DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR

COLLECTOR-TO-EMITTER VOLTS (Vcg)*3
SOURCE RESISTANCE OHMS (Rs)=500
AMBIENT TEMPERATURE (Tp)»25°C

NOISE FIGURE — ¢8

o
QO

ol

COLLECTOR MILLIAMPERES (IC)
92€5-i5192

Fig.9(a) - Typical noise figure vs collector current.

100 | COLLECTOR-TO-EMITTER VOLTS (Vcg)=3
6} FREQUENCY (1) =1 kHz
o} AMBIENT TEMPERATURE (Ty)=25°C +
o
e =110
& — fe
S k= hie35KQ A
5 hre=188x10" 410 Im
EH J Noe =156 umho
S =
a a Lo - [ N S
-
a - B - B
N N /
3
M
3 =F = e 11
@ N A
e ]
g L b -~ '\
4
1] e
7 T T
ol |
001 ol ® 10
COLLECTOR MILLIAMPERES (I¢)
92CS-15190

Fig.10 - Typical normalized forward current-transfer
ratio, short-circuit input impedance, open-circuit
output impedance, and open-circuit reverse volt-

age-transfer ratio vs collector current.

ATURE (TA)s 28%C
o LECTOR-TO-EMITTER vous (vcg)-s
O Ton MILLIAMPERES (I¢)

44

OUTPUT CONDUCTANCE (goq)
OR SUSCEPTANCE (bge)—!
3
.
g

___«rﬂ
N

\

|
1
|

o | 48 100
PREQUENCY (1) — MHz

92CS-14260R1
Fig.13 - Typical output admittance vs frequency.

COLLECTOR=TO-EMITTER VOLTS (Veghd
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AMBIENT TEMPERATURE (Tal*25°C
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o
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COLLECTOR MILLIAMPERES (I¢)
92C5-15193

Fig.9(b) - Typical noise figure vs collector current.

COMMON-EMITTER CIRCUIT, BASE INPUT
AMBIENT TEMPERATURE (Tp)=
COLLECTOR-TO-EMITTER VOLTS(VCE) 3
COLLECTOR MILLIAMPERES(IC)=!
s ] [ |
] Gfe T
= o 30} — St -t
§ S ! T~
iz ‘
53w —

= {
&1 [ T I
© 5 10 -t . N |
&5
it t
2¢ o
g E — &
g5 A%
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& -20] | |

ol L 0 100
FREQUENCY (f)—MHz
92c5—14257

Fig.11 - Typical forward transfer admittance
vs frequency.

COMMON-EWITTER CRCUIT BASE NPUT.
AMBIENT TEMPERATURE (Tp):25°C
ggu:croa-ro-:mnsn vm.Ts (VCg)*3

ECTOR MILLIAMPERES (I Y
T

| {ore IS SMALL AT FREQUENCIES

LESS THAN 500 MHz

o

bre

0
o

ER_CONI

OR SUSCEPTANCE (bye)—MILL

REVERSE T

FREQUENCY(11-MHz

92CS - K258R1
Fig.14 - Typical reverse transfer admittance
vs frequency.

w
o

COLLECTOR-TO-EMITTER VOLTS (Veg)* 3
SOURCE RESISTANCE OHMS (Rg)*10000 1
AMBIENT TEMPERATURE (Tp)=25°C
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COLLECTOR MILLIAMPERES (I¢) 92CS- 15189

Fig.9(c) - Typical noise figure vs collector current.

[COMMON-EMITTER CIRCUIT, BASE INPUT

AMBIENT TEMPERATURE (Ta)= 25

COLLECTOR-TO~EMITTER vouswcp 3

6|COLLECTOR MILLIAMPERES (1¢)=1
172 T - T
x | ]
oz
AO —- 4+—
E B bie
wy e
¢l
eK] 1 7
g S - /]
w
22 } E /
ag : A /S
o 2
38 | | AA
£z L /
ot "oy 10 100
FREQUENCY (f)— MHz
92CS —14259R1

Fig.12 - Typical input admittance vs frequency.

COLLECTOR-TO -EMITTER VOLTS (Vcg)*3
AMBIENT TEMPERATURE (Ta)=25°C

[ 4 T 8 9 10
COLLECTOR MILLIAMPERES (Ic)
92CS-15196

Fig.15 - Typical gain-bandwidth product vs
collector current.
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LINEAR INTEGRATED CIRCUITS

CA3048

Amplifier Array For Low-Noise and
General AC Applications

FOUR INDEPENDENT In Industrial Service
AC AMPLIFIERS

The RCA CA3048 is a silicon monolithic integrated ~Each high gain amplifier has a high impedance non-
circuit consisting of four independent identical AC inverting input, and a lower impedance inverting input
amplifiers which can operate from a single-ended power for the application of feedback. Two power-supply
supply. terminals and two ground terminals are provided to re-

The amplifiers include internal DC bias and feedback
to provide temperature-stabilized operation. They may The CA3048 is supplied in a 16-lead dual-in-line

. be used in a wide variety of AC applications in which plastic package.

operational amplifiers have previously been used.

ABSOLUTE-MAXIMUM RATINGS at T, = 25°C:

DISSIPATION:
At TA=55°C....... e e i e, TS0 mW
Above TA =55°C.......................Derate linearly at 7.7 mW/°C
TEMPERATURE RANGE:

Operating . ..vovveeeeeoeneeenaesnsasnnnaas osse -40°C to +85°C
SOrBEE . « ot vt it ettt ittt et caet ettt aeaaaa.aa. -850C to +150°C

LEAD TEMPERATURE (During Soldering)
At distance 1/16 £ 1/32 inch (1.59 £0.79mm)
from case for 10 secondS MaX. ... .. uuureiunvnnenrennnsnnan.... +265°C

POWER SUPPLY VOLTAGE. . ........ et e s PN (Y
ACINPUTVOLTAGE .. ........0titiiininersnennnenan. 05Vms

MAXIMUM YOLTAGE RATINGS .
The following chart gives the range of voltages which can be applied to the terminals
listed vertically with respect to the terminals listed horizontally. For example, the
voltage range between vertical terminal 2 and horizontal terminal 4 is +2to0-3.6 volta.

TERM-
lg:L 1 2 3 4 5 6 7 8 9 [0 [V 1234|1516
+16 0
1 0 * » * » . * - ] * » . L] 16 .
+2 +2 +16 | +2 +16 0
2 I S R R R BT IRt R L B IO IR Bl (R
3 ‘g . . * . . » . . . . . .
4 *g-‘ . . . . . . . . N . .
0 +2 +2 0 +16 | +2 +16
5 |t | |-de| |- |0 B T
é L] . L3 » » . -?6 L] » .
7 "g * - » * » - » .
a L] L] L] L] L] L] L] L]
9 ! :g . . . . B .
10 » » » . L] L]
n L] L] » L] L]
[}
12 16 » L] L]
+§
13 it . .
14 » . |
+16
15 0
16
* Voltages are not normally applied b these inals
Voltages appearing b n these inals will be safe if the
P d limits b all other terminals are not ded
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duce internal and external coupling between amplificrs.

.\
© ]
w1 O '
e )

[ (]

GND A/
w.2 AW
0 m
] |
0 4 7]

TOP VIEW
92CS-15470R2

Fig.1 - Block diagram for CA3048.

FEATURES

® Four AC amplifiers on a common substrate
® Independently accessible inputs and outputs
® Operates from single-ended supply

EACH AMPLIFIER
® Noise figure ot 1kHz.......

® High voltage gain........... .
.. 90 k(% typ.

® High input resistance

® Undistorted output voltage .2V tms min.
® Output Impedance . Tk typ.

® Open-loop bandwidth .......................... 300 kHz typ.
APPLICATIONS

® Multi-channel or cascade operation
® Low-level preamplifiers

o Equalizers

® Lineor signal mixers

® Tone generators

® Multivibrators

@ AC integrators

an

WY m,"' r[‘ rL 005
'—?-'I 1 [ [ [ [ 01 6]

) 1ar

0-18473
© CONNECT TO APPROPRIATE TERMINAL TO READ YOLTAGE

Fig.2 - Test circuit for measurement of collsctor
supply voltage and currents.




CA3048

LINEAR INTEGRATED CIRCUITS

o 7
? ﬁ ? ?‘ O' AMBIENT TEMPERATURE (T,)+23°C %ﬂ
3 < < H o
2 N A 3 n y LN i s
A“:. ::‘“”‘ AAA. :". -?
) T "]:‘{ L%
A AN P H
Kbl L1 . § £)::
a0 , 3
. g [ -0 g
o33 - :.;L% 5 22
Avdan4 NS § s t £
23 Rae | FOKT Sty 3 i
1K 78K — b3 J‘g HH ﬁ
W78 4 veo ciae € o e
AN | > DC SUPPLY VOLTS (vgc)
R29 S 92cs-15489
SR3? ”“i' E
S 100K - > " Fig.4 - Typical DC supply current vs supply voltage.
Qi o
20|
b COLLECTOR SUPPLY VOLTS (Vccl'ﬂz
| | i R '
[23 ‘.» oy > _’-‘
3 se | YT oim g~
N
1} 10 Osemo(n) i3 e 2 6ND(2) S s
Note: All resistor values ate in ohms 92CM-15412
Fig.3 - Schematic diagram for CA3048. ?
=
ELECTRICAL CHARACTERISTICS ot TA = 25°C s
g 0
TYPICAL
TEST
CEIR- LIMITS CHARAC- oy o - = =
CHARACTERISTICS | SYMBOLS | TEST CONDITIONS CA3048 uNiTs | TERISTICS AMBIENT TEWPERATURE (Ta)—°C .
CU'T CURVES 92CS15458
Fig.5 - Typical DC supply current vs ambient
FIG. | MIN. | TYP. | MAX. FlG. temperature.
STATIC
Current mm per amplitier pair | 132 or It5 vee = +12v 2 9.5 13.5 17.5 mA 4,5
DC Vol Vi, Ve, =
at Ouwu! Teiminals V}x, Vegg vce = t12v 2 6.1 6.9 8.1 v -
DC Voltage V3, V7, = -
at Feedback Terminals Vib, Vie Vee = +12v 2 7 20 | 23 v
°Et anu("r.,mm.l; 3;: “'3 vee = +12v 2 2,2 2.5 2.8 v - “::n E; “OUTPUT"  TOVTVM HP400D OR EQUIVALENT
DYNAMIC (Characteristics given are for each amplifier with no AC feedback) T
€ 2m 0.05.F
Open-Loop Gal A e I 6 | 53 | 8 a8 7.8 o % e o
pen-Loop Gain oL IN' = 10 kN: ’ %; aYPASS” oss il
. veg = +12v ’:'&?31"&1
Output Voitage Swing Vo(ims) q = lkH: [ S0 24 - v - L l
— h ReTaIch,
Open-Loop -3B Bandwidth |  BW e ey 6 | 250 | s00 [ - | wnz 9
Total Hamonic Distortion | THo | VG T LRI e | - | oes | - % 10
S ST, y
etmina s
input Resistance RIN and 14 ate by-' - - 90 - K - e
pnu'd_to yo!una
Input Capacitance CIN f=1MH2 - - 9 - pF -
Terminals 8, 7, 10
Output Resistance ROUT and 14 are by- - - 1 - kQ - L e [
passed to ground ohr
Output Capacitance CouT 1= 1MHz - | - 18 | - BF - ! - sone
Feedback Capacitance - } 3 LU an
(Output to non- CrB vee o {,‘“‘:,,V, - - <0.1 - pF - Q10fd, 18
inverting Input) + T
CHi
10ad-Band Output .
Nolse vorage ~ EN mwﬁ. ; R L L L - *Sig Gen should be a low distortion type (0.2% THD or less)
Noise BY = 50kHz HP206A or equivalent.
© Adjustment of Eg to 2 voits will make Eg =2mV.
tput Noise Voit N 8 o
O?'v'iol_gg‘t:gu" e EN(NT) 12 - 0.5 | 22 mv - Tost Cltcult shows Anpifer 41 undar tas, o tast Anpiites 2,3,
T0nz = = 10 - B or 4; Connect terminals as shown in Table.
100Hz - - 5.8 - d8 TERMINALS
Noise Figure PN TTTI I 7 | - | s - AMPLIFIER "GUTPUT | INPUT | BYPASS
s 10kHz - - 1.1 - B 1 1 4 3
100kH2z - - 0.6 - d8 2 6 8 7
TVeG = F12V 3 1 3 10
Inter-Amplifier Audio - <. - -
Separation “Cross Talk” 0 ,:' oz B 4 a8 . 18 18 "
'“:ﬂ‘,"::',‘:.‘a:,c:&a"‘::“ ¢ veg z 12y . - | <02| - oF - Fig.6 - Test circult for measurement of distortion, open-
any other amplifier input) : loop gain end bandwidth characteristics.
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LINEAR INTEGRATED CIRCUITS

CA3048

INPUT SIGNAL VOLTAGE (£, )+ ImV AMS [TI1]
OPERATING FREQUENCY (f) s | AWz IS Ene
AMBIENT TEMPERATURE (m-zvg'

Tt 1

3
11

»
o

3

OPEN LOOP AMPLIFIER GAIN (Ao )— ¢8

s=ssns
OC SUPPLY VOLTS (Vce)
92C8 15461

Fig.7 - Typical amplifier gain vs DC supply voltage.

COLLECTOR SUPPLY VOLTS * +12
RMS OUTPUT VOLTS (Eo) =2

4| OPERATING FREQUENCY (1) IkH;
B j_f oS §A¢
B
-4
lenssc

e Oy

TOTAL HARMONIC DISTORTIONSTHD) — %

t
t T
e 1
ofrt eRE B ++1 t
-2% o 25 50 75
AMBIENT TEMPERATURE (TA)-°C

92¢S - 15462
Fig.10 - Typical total harmonic distortion
vs ambient temperature.
vrvm® vrvu®
SIGNAL GENERATOR O.3uF
L] 4
EQUIVALENT !
ol
3 WF b i

0
0.8uF
+12
vrvm® Yodvnt
92CS-1%47)
* V.T.V.M. - Hewlett-Packard Model 400D or equivaient.

Procedure:
1. Adjust Signal Generator for 0 dB output at reference terminal.

2. Read voltage at other output terminals (Figure shows terminal #1
used as reference).

Fig.13 - Test circuit for measurement of inter-amplifier
audio separation ‘’cross talk" characteristic.
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ool
RIS INPUT SIGNAL MLLIVOLTS (Epy) = 1
d _‘?_:IW
T }
i
-2 ° E] 0 4] wo

ANBIENT TEMPERATURE (Ty) -°C [y

Fig.8 - Typical open-loop gain vs ambient temperature.

————®U""  -outeur 10 vvm

HP 4000

OR
EQUIVALENT
160

005uF

sﬁﬂsrcl?mm

~_§7 z

[ a7
ST wF

# RESISTORS ARE METALFILM TYPE, 1%
92CS-19465

To test Amplifiers 1, 2, 3, or 4, connect terminals as shown in
Table.

TERMINALS
AMPLIFIER [—55TPUT | INPUT | BYPASS
1 1 2 3
2 6 8 7
3 n 9 10
s 16 13 1
Fig.11 - Test circuit for ent of broadband

noise characteristic.

COLLECTOR SUPPLY VOLTS (Ve) = + 12
OPERATING PREQUENCY (f) = | is
ANBIENT TENPERATURE (Ty) = 25°C

B N~ SIGNAL

N

b

% fo ke
3 ‘\
E M

N
» N
» \\
N
w 00 1000 0,000 100,000

RESISTANCE IN FEEDBACK CIRCUIT (Rpg) ~ OHMS
92C3-19469

Fig.14 - Typical omplifier goin vs feedback resistance.

COLLECTOR SUPPLY VOLTS (Ve = + 12
1o | MBIENT TENPERATURE (T, - 25°C

N

OPEN LOOP GAIN (Agy ) - 48
s

L] wo 1000 0,000 0,000
FREQUENCY (f) - Nz

92CS-15468

Fig.9 - Typicol open-loop gain vs frequency.

CACATACACROACHD

0.08 0.08xF
uf

am ar9
o

+Vee
92C3-154 66
©® L1 -2.5 millinerwy inductor, dc resistance 0.3 ohms or less.

* Resistors metal fiim 1%. To test amplifiers, connect
terminals as shown Inm'o. ’

TERMINALS
AMPLIFIER _ oA
1 1 4 3
2 6 s 7
3 1 9 1
. 1 13 0

Fig.12 - Test circuit for
output noise voltage characteristic.

OPERATING CONSIDERATIONS

Economical Gain Control

The CA3048 is designed to permit flexibility in the
methods by which amplifier gain can be controlled.
Fig.14 shows a curve of the gain of an amplifier when
the internal resistive feedback of the d is used in
conjunction with an external resistor. Although meas-
ured gain of various amplifiers will not be uniform,
because of tolerances of internal resistances, this
thod is very ical and easy to apply.

Stability

The CA3048, as in other devices having high gain-band-
width product, requires some attention to circuit layout,
design, and construction to achieve stability.

Should the CA3048 be left unterminated, socket capaci-
tance alone will provide sufficient feedback to cause
high frequency oscillations; therefore, all test circuits
in this data bulletin include loading networks that pro-
vide stability under all conditions.
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LINEAR INTEGRATED CIRCUITS

CA3049T, CA3102E

DUAL HIGH-FREQUENCY
DIFFERENTIAL AMPLIFIERS

For Low-Power Applications at Frequencies
up to 500 MHz

Features:
® ‘Power Gain 23 dB (typ.) at 200 MHz

® Noise Figure 4.6 dB (typ.) at 200 MHz
® Two differential amplifiers on a common substrate
® Independently accessible inputs and outputs

© Full military-temperature-range capability- (—56°C to + 126°C)

for the CA3102E and for the CA3049T

® The CA3049 is available in a sealed-junction
Beam-Lead version (CA3049L). For further
information see File No. 515, “‘Beam-Lead
Devices for Hybrid Circuit Applications”.

RCA-CA3049T and CA3102E consist of two independent
differential amplifiers with associated constant-current tran-
sistors on a common monolithic substrate. The six transistors
which comprise the amplifiers are general-purpose devices
which exhibit low I/f noise and a value of fT in excess of 1
GHz. These features make the CA3049T and CA3102E use-
ful from dc to 500 MHz. Bias and load resistors have been
omitted to provide maximum application flexibility.

The monolithic construction of the CA3049T and CA3102E
provides close electrical and thermal matching of the ampli-
fiers. This feature makes these devices particularly useful in
dual-channel applications where matched performance of the
two channels is required.

The CA3102E is like the CA3049T except that it has a
separate substrate connection for greater design flexibility.
The CA3049T is supplied in the 12-lead TO-6 package; the
CA3102E, in the 14-lead plastic dual-in-line package.

V= (-6v)
92CS-20795

Fig. 1—Static cheracteristics test circuit for CA3102E.

Fig2-AGC range and voltage gain test circult for CA3102E.

Applications

® VHF amplifiers

® VHF mixers

® Multifunction
Converter/IF

@ IF amplifiers (differential and/or cascode)

® Product detectors

® Doubly balanced modulators and demodulators

N A

combinations —

Ral a4
[ ]

q

® Cascade limiters

@ Synchronous detectors

© Balanced mixers

® Synthesizers

@ Balanced (push-pull) cascode amplifiers
® Sense amplifiers

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES,
AT Tp=25°C

Power Dissipation, P: CA3049T CA3102E
Any one transistor .. .... 300 300 mw
Total package . . . .. 600 760 mw
For Tp, > 55°C Derate at: 5 6.67mw/°C

Temperature Range: |
Operating. . ........... —55to + 125(-66to + 125 °C
Storage .............. —65to + 150|656 to + 150 °C

Lead Temperature (During Soldering):
At distance 1/16 + 1/32 inch (1.59 + 0.79mm)

0,
from case for 10 seconds Max. ................. +266°C

The following ratings spply for each transistor in the devices

RF/Mixer/Oscillater;

92CS-15248

Schematic Diagram for CA3049T

SUBSTRATE

92C8-20828

Schematic Diagram for CA3102E

Typical Characteristics for CA3049T and CA3102¢

T T LI
AMBIENT TEMPERATURE (Ty) = 25°C

- —

Collector-to-EmitterVoitsge, Vegg - - ... 16 v
Colléctor-to-Base Voltage, Vegg « -« ------ 20 v
Collector-to-Substrate Voltage, Vei0® ..... 20 v
Emitter-to-Base Voltage, VEgg - -+ - ---.-- § v
Collector Curtent, Ic . ........... .. 50 mA
*The collector of sach wansistor of the CA3049T and CA3102€ Is
isolated from the substrste by sn integrel diode. The
( 9) must be to the most negstive point in the
clrcult o H and to

provide for normel trensistor action.

()

: 001 i
1. NUMBERS IN PARENTHESES REFER TO OTHER
HALF OF THE CA3049T OR CABIO2E
2. BRACKETED NUMBERS REFER TO CA3IO2E ; UNBRACKETED
NUMBERS REFER TO CA3049T

hescoms

Al
Ly, Ly — Approx. 1/2 Turn #18 Tinned Copper Wire, 5/8" Dia.
Cy.C2—-15 pF Variable Capacitors (Hammarlund, MAC-15; or’
Equivalent)
All Capacitors in uF Unless Otherwise Indicated
All Resistors in Ohms Unless Otherwise Indicated

Fig.3—200 MHz cascode power gein and noise figure test circuit.

'

[
EMITTER CURRENT (Iy,1g)-mA
92CS-20796

Fig. 4—Input offset voitage vs. emitter current.

A
1 A
i
< 10 4./ C
ES
i & -‘?—,‘"
) & "
2 S ™
) &
E, &
§ &
o (v,é
2 ¥
@
=
§ 10
0.8
(Y]
] 0.2 04 08 08 10 20 40 60 “!0

EMITTER CURRENT(l3,lg)—ma 32€5-20797

Fig. 5—Input bias current vs. emitter current.
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LINEAR INTEGRATED CIRCUITS

CA3049T, CA3102E

ELECTRICAL CHARACTERISTICS at T = 25°C

>
TEST TYPICAL !
[ CHARAC- K
CIR- CA3040T LIMITS TEnETICE 2
CHARACTERISTICS SYMBOLS TEST CONDITIONS CUIT CURVES g
fg. [ MiN. | TYe.  [max. | waeits | G 5 T =40
RE (Ta)® —
g AMBIENT ':____:_—A-_;_.——-____.—-u—
STATIC CHARACTERISTICS [-Bad —]
For Each Differential Amplifier § l_—T] ———___,m_-——-
Input Offset Voltage Vio 1 - 0.26 - MV -4 2
Input Offset Current o I3=lg=2mA 1 - 0.3 oy WA — 9 p—"
Input Blas Current [T 1 13.8 33 uA g
Temperature Cosfficient Mag- | 14V)ol 1 1.1 . uv/c . :
nitude of Input-Offset Voltsge| AT ol : D 0
For Esch Transistor COLLECTOR CURRENT (Ig)-mA
DC Forward Base to- Vce =6V . 774 mv e sxcs-zomse
Emitter Voitage Vee Ic=1mA Fig. 6-8 feter |
. voltage vs. current.
Tempersture Coefficient of Avge Vee = 6V, lc = 1 mA . _0.9 mv/°c .
Base-to-Emitter Volitage AT CE - 'C -
Collector-Cutoff Current 'cao Vcg=10V.lg=0 - 0.0013 100 nA 7
Collector-to-Emitter - - . 15 24 " v -
Breakdown Voltege V(BRICEO [ !c=1mA, 1g=0 :
Collector-to-Base - = . 0 - v
Breakdown Voltage Visriceo | c= 10KA, g = 0 20 s 2
Collector-to-Substrate - - - v - <
Breskdown Voitage V(BRICIO | !c=10uA, 1g=0Ig=0 20 60 : 109
E\;v;ilnor-to-am Breakdown V(8RIEBO | '€ = 10MA. Ic = 0 5 7 v g
BYNAMIC =
CHARACTERISTICS -
1/1 Noise Figure (For NE t=100 KH3, Rg =500 Q1 15 - a8 12 g
Single T ) Ic=1mA £
Bandwidth Product - - 1.35 GH
(For Single Transistor) r Vee=6V.lc=5mA b n 'g
B 0.28 oF g
Collector-Base Capacitance Ccs ic=0 Ve =5V ]| .. ) 0.28 of 8 3 i
e T To Tc=0 Ve = 5V 1.65 pF 'y g =
For Each Differentisl 5
Amplitier
Common-Mode Rejection Ratio] CMR Ig=1g=2mA 100 - d8
[TAGC Range, One Stage AGC Bias Voitage = -6V 2 75 - dB e Y] y
Volitage Gain, Single-Ended A Biss Voltage = -4.2V 2 22 d8 9,10
Output f=10 MHz .
Insertion Power Gain Gg 1= 200 MHz Cascode 3 - 23 d8 -
Noise Figure NF Vge = 12v Cascode 3 4.6 dB8 e Q0 l
For Cascode o0, . |15+i248 . 14, 16, 18 -100 -75 50 25 O 25 % 75 100
N 9! mmho -
fneut Admittance Y 13- lg = 2mA | Dift.Am. 0878+j13 | - 15, 17,19 o 70 AMBIENT Tﬁml‘“':ﬂ'ﬂ C srca-rome
'—Coll toff current vs.
Cascode - |0-jo0.008
Reverse Transfer Admittance Yi2 Coniguration mmho
13=1g = 4mA | Ditf.Amp. .- - 10-j0.013 - - -
h
Forward Transfer Admittance | Y24 foxc Cascode 17.9 - 30.7 mmho 26, 28, 30
Ic = 2mA) Diff. Amp.| - |-105+j13 27, 29, 31
Cascode - |-0s03-j18] - 20, 22, 24
" mmho
Output Admittence Y22 o AT 16071 +] o.s‘z‘] 21,23, 25
*Terminals 1 & 14, 0r 7 & 8. (CA3102E) 1 & 120r 6 & 7 (CA3049T)
oo inals 13 & 4, 0r 6 & 11. (CA3102E) 1 1 AMBIENT TEMPERATURE (Ty)=28°C
erminals or (CA3102E) 10& 11 or 4 & 5 (CA3049T) oc Y VOLTAGE (V+)s +6V
NEGATIVE DC SUPPLY VOLTAGE (V-)=-6V AMBIENT TEMW(T‘)-ZS'C
FREQUENCY (f)=1kHz 2
AMBIENT TEMPERATURE (T4 )=25°C 40| 2 q
] . 1 \
I - i :’ N \
A <
2 20 §
w 2 OLLECTOR TO SUBSTRATE (Ccp) i g H : §
| t e H 3
'g‘ F i 2 TR 'g 10 H §
g ; W 20
5 : 20 HHH
z R .,o
! {COLLECTOR TO BASE (C, Lol
o "nEnnn:‘:xsn ‘A i -40 H 0.01 4600 2 4 60 2 4 660 #%00
TERMIN
At et t -80 FREQUENCY ()~ MHz ;
FEETERMINALS (13 8 4) AND(6 8 11)] o A 2 B S S 92¢5-20802
H %ﬁ DC BIAS VOLTAGE ON TERMINALS 2 AND 10—V 22C8-20801 Fig. 10~Voltage gain vs. frequency.
D& H P Fig. 9—Voltage gein vs. dc biss voltage.
T2 3 4 5 6 8 9 10 0 I ]
0C BIAS VOLTAGE (Vg)—V 92Cs-20800
Fig. 8—Capacitance vs. dc bias voltage. T T T T T
= 3
AMBIENT TEMPERATURE (Ty)» 25°C T A TURE (Ta)=28C I.\o“ e
RsouRCE * 5000 SOURCE “&*\\\
AMBIENT TEMPERATURE (Tp) 25°C EHE 30 - ‘9“'/
i Q/ o
: 5 pd
@
x H ¢ W 5 / I
< § L I y \°°/
8 g w /
E-] @
i 2 By 1 | |2 L "
o L LA % © /
s o L1 1 8 /
3 2 ' e s A
‘ ’ 7 10 < S:I/
v L 1 e
: UB = /’/ /)V/ — |+ // ;5 (
3 \_.—-——/J // -] T o0xHz
\ ] L —1 | +1 .
09 T 100 KHZ
4 [ z“a s 81 2 e 0.0 4 689 1
oo 2 4 6 8ol COLLECTOR CURRENT (I¢)-mA s2cs:20808
COLLECTOR CURRENT (Ic)-mA 925~ 20008 COLLECTOR CURRENT (1¢)-mA 92¢5-20004

vs. current.

Fig. 12—1/f noise figure vs. collector current.

Fig. 13—1/f noise figure vs. collector current.
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CA3049T, CA3102E

ELECTRICAL CHARACTERISTICS at Tp = 26°C

LINEAR INTEGRATED CIRCUITS

CASCODE
A Tl T s e
T L RI I3sXg)s 2
ki CA3102€ LIMITS CHARAC- § | MMOENT TEWPERATURE (Ta )+ 25°C g
CHARACTERISTICS SVMBOLS | TESTCONDITIONS  [cUIT Py 3 §
fic. (MmN [ Tve.  [max. | units FIG. H :
~ 15 -
STATIC CHARACTERISTICS s H H
2 ifferential lifier - =
Input Otfset Volitage Vio 1 0.25 5 [ m -4 ] L \ 4]
input Offset Current o I3=lg=2mA 1 0.3 3 | uA § ! \\ §
Input Blas Current [T 1 13.5 33 BA 5 2 §
Temperature Coefficient Mag- [ 18Viol 1 11 v/°c 3 2
nitude of Input-Offset Voltege| AT . d 4 . 05 s
For Eech Transistor 5 —4 5
OC Forward Base-to- Vcg=6V R z - g
Evnitter Vol Ve s 1 ma 674 774 874 | mv 6 o d =
o
Temperature Coefficient of AVge o -
Beve.to-Emitter Voltage ar Vee=6V.Ic=1mA - -0.9 -~ | mv/°c 6 0 0 0®
Collector-Cutoff Current Tceo Veg - 10V. ig=0 - —_|_o0.0013 700 | nA FREQUENCY (1) — Mz 9255- 3932
Collector-to-Emitter B » i
Sreskdown Vol V(gRICEO | ic=1mA, 1g=0 - 15 24 v E Fig. 14~Input (Yqq)vs
Collector-to-Base
Bresk Vot V(gRICBO | !c = 10KA, 1g=0 20 60 v
Collector-to-Substrate
Broas.down Voit V(BRICIO | 'c=10KA,1g=0,1g=0 20 60 v -
Emitter-t0-Base Breskdown - WFERENTIAL AMPLIFIER
v Ig = 10uA, Ic = ) 7 v
Vol (BRIEBO | 'E uA Ic=0 SUPPLY VOLTS (Ve ) » +12
DYNAMIC CUITTER. WILLIAMPERES (Ig¥ i,) = 4
CHARACTERISTICS 38 AMBIENT TEMPERATURE (r, ="28°C
1/1 Noise Figure (For NE 1= 100 KHy, Ag = 500 15 a8 -3
Si?.t_‘ Transistor) Ic=1mA 12 =3
sin-Bandwidth Product N = -3
(For Single Transistor} T Vce =6 V.lc=5mA 1.38 GH, n wy 4
N - . 0.28 oF iz
Coliector-Base Capacitance Ccs Ic=0 Vea =5V .. 0.15 oF 8 § 3 R
Collactor-Substrate Cepacitance| Cc) ic=0 Vgi = 5V 1.65 oF 2 y 7
v Each Differentisi Sz 4
Amplitier L
Common-Mode Rejection Ratio]| CMR =ig=2mA B 100 a8 - 5k 2
ange, One AGC Bias Voltage = -6V 2 75 dB z9 VAP
Voltage Gain, Single-Ended Bias Voltage = -4.2V . @ p.
Ou A f= 10MHZ - 2 18 22 dB 9,10 ' H P
Insertion Power Gain G, ¢ = 200 MHz Cascode 3 23 dB8 e
Noise F igure NE Vee = 12v Cascode 3 4.6 dB ° h
For c;-sc::;“ Cascode 15+j245 14,16, 18 [ - 02 0*
A v i9
Input Admittance " 13 lg=2mA [ Dt Amp. 0878 +1.3 mmhe 715, 17,19 FREQUENCY (f) — MHz
For Diff oass- 338
A Amplitier Cascode 0-0.008 Fig. 15-Input ad) (Yyq)vs. £
Reverse Transfer Admittance Yi2 Configuration mmho
I13= g = 4mA [Dift Amp. 0-)0.013
Forward Transfer Admittance | Y29 (onc Cascode 17.9-j30.7 mmho | 26, 28, 30
ic = 2mA) Diff. Amp. -105+j13 27, 29, 31
" Cascode - -0.503-j 15 20, 22, 24 CASCODE AMPLIFI T T T
O t Admittanc Y mho IFIER
utpu itiance 22 Biff. Amp. —Toonsjoez| — | " N, 23,25 EMITTER MILLI (13719)2 aSanans: A
()= 200 MHz 15
AMBIENT TEMPERATURE (Ta)= 25°C T
*Terminais 1 & 14, 0r 7 & 8. (CA3102€) 1 & 12 0r 6 & 7 (CA3049T) TTT T s saas: H
eeTerminals 138 4,0r 6 & 11. (CA3102€) 10& 11 or 4 & 5 (CA3049T) » HHHH e o ) na:
i & S
’:—.§ b I IR
CER " 2
5 Soee sont
=
&=
se H -
8 E Al t
v
28 T T
z2 - 1 )¢ T HEH
« [ [ SRUes Bed T
o i t +
1 Do B! ++
10 20 30 40
COLLECTOR SUPPLY VOLTAGE (Vc)™V 9255-38%
Fig. 16—Input admittance (Y ;4) vs. collector supply voltage.
T 131 T 17T
PIFFERENTIAL AMPLIFIER CASCODE AMPLIFIER ! iaguese DIFFERENTIAL AMPLIFIER
s mgmu.ws "(3)":’03 COLLECTOR SUPPLY VOLTS (Ve +12 ¢ '1 COLLECTOR SUPPLY VOLTS (Vec) = +12
§ [weenT TewpeRatuRe a1+ 25% f (1:200M4z - ha u rH OPERATING FREQUECT (1) » 200 Wz
. . AMBIENT (Tp)=25° 1 AMBIENT URE (Ty) = 25°C
s ; . ‘-s s g
= ; 3
§: 8 7
-ac =4 '
El E I T g =2
w = =4
§ 3 g2 gy b
RS W 3 HH T
54 T ﬁg 22222 P 5 B> o §& a =222
5 Sasens: g2  FHOH §§ HHH
T "".ﬁ.. as In1 3 [
g g & 1
11
! 9 HH
1 1 11
° [: 20 0 ) . 1 T
COLLECTOR SUPPLY VOLTAGE (vc)-V £R cuR ° s o 15 20
sess-6 EMITTER CURRENT (I3,1g)-mA sess-se3e EMITTER CURRENT (T3, Ig)-mA
925S-3037
Fig. 17—Input (Yqq) va supply voltsge. Fig. 18—Input admittance (Y q4) vs. emitter current. Fig. 19~Input admittance (Y ¢ ¢) vs. emitter current
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LINEAR INTEGRATED CIRCUITS

CA3049T, CA3102E

Typical Output Admi Ch istics for CA3049T and CA3102E
CASCODE AMPLIFIER DIFFERENTIAL AMPLIFIER
COLLECTOR SUPPLY VOLTS (Vpg)s +i2 COLLECTOR SUPPLY VOLTS (Vcc ) » +12 CASCODE AMPLIFIER
' EMITTER MILLIAMPERES (I3:Tg)s 2 EMITTER MILLIAMPERES (I35 g)r 4 EMITTER MILLIAMPERES (I3:1g)-2
3 AMBIENT TEMPERATURE (r‘ Y 2ged AMBIENT TEMPERATURE (Ta ) = 25°C Of  OPERATING F (£)+200 MHz
_§ . AMBIENT TEMPERATURE (Ty)+25°C
3 g I RS SREUEERY NS SR
# o B 8
- e
] --|-,h. &3 2 < * e
3 — g : i
FU \ § [] N
= b N
gg b2 \\ g8 H
8z N e :
N \ z9 b22 [ Sl nase
= z a I
g N £
g - 2 2
2 >4 ©, N
3% _, g g - 2
a9
-5 1 1
-6 -2 B . :
2 3 2 3 I« 20 30 40
© 0 10° 0 10 10 COLLECTOR SUPPLY VOLTAGE (Vee) -V
FREQUENCY (f) — MHz FREQUENCY (1) — MHz
9255 -3944 9255- 3947 9255- 3945
Fig. 20~Output od (Y29 vs. Fig. 21—-Output admi (Yo vs f Flg. 22-Output sdmi (¥ 29} vs. collector supply voltage.
TITIT TTT T T - T TT T TTT
T CASCODE AMPLIFIER t
T p:wr s R T HHH COLLECTOR SUPPLY VOLTS (Vge): +12 T i“ QoL LECTOR SuPPLY  voLTS (Vog ) = 12 :
1
o o + OPERATING FREQUENCY (f) = 200 MHz t OPERATING FREQUENCY (f) = 200 Mz T
0.§] iy AMBIENT TEMPERATURE (T4 ) = 25°C ! HH @@ | AMBIENT TEMPERATURE (T, ) : 25°C 1
s § - T @ @ o9
~ ! " ) ° ot
RE T T ’;.§ 83
LF : : = s3 =3
- Be — i w
g Lo e . " eL
N DIFFERENTIAL  AMPLIFIER %‘& K8 b
) . EMITTER MILLIAMPERES (I3:Ig): 4 £ %22 g= L
E OPERATING FREQUENCY {f): 200 MHz M HT 2y H T
g2e TT] AMBIENT TEMPERATURE (Tp ) = 25°C 2y T £ o snaa
oz SS8GE SS506 SN &2 11T o Tt
o a o : B - :
&
23 Sinn : 587 23
=7 T T T 1 = 232
3a o 32 e
%2 T i 5 S -3
o }
F T 1
PEDER 1 =
° 0 25 30 40 . T e Zo)e, ° 0 15 20
CURRENT (I3, Xg)— mA
COLLECTOR SUPPLY VOLTAGE (Vec)-V EMTTER »iglmm EMITTER CURRENT  (I3,I9)—mA
9255-3948 9255-3946 9255-3949
Fig. 23—-Output (Y 3] vs. colle supply volitage. Fig. 24—Output admittance (Y 3 vs. emitter current. Fig. 25—-Output admittance (Y 5) vs. emitter current.
Typical Forwerd Transfer Characteristics for CA3049T and CA3102E
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Fig. 26—Forward transfer admittance (Y 34) vs. frequency. Fig. 27—Forward transfer (Y2q) vs. Fig. 28—Forward transfer sdmittance (Y3,) vs. collector supply
: voltage.
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Fig. 29—Forward transfar (Y29) ve wpply volt- Fig. 30—~Forward transfer sdmittance (Y 34) vs. emitter current.
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Fig. 31—Forward transfer admittance (Y 34) vs. emitter current.




